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= (54) Title: N-ACYLTETRAHYDROISOQUINOLINE DERIVATIVES 
= (54) &W<D%&: N-7i/il,f h5 t Kn-fV*> "J >MM* 

(57) Abstract: Novel compounds 
represented by the general formula 
p] wherein R 1 and R 4 are each 
independently hydrogen, lower 
alkyl, or the like; R 2 and R 3 are each 
(i) independently lower alkoxy or lower 

alkyl; R 5 is lower alkyl or aralkyl, any 
of which may be optionally substituted; 
R 6 is hydrogen or lower alkyl; X is O, 
S or NH; m is an integer of 0 to 3; n is 
an integer of 0 or 1 ; and Ar is phenyl 
or heteroaryl, any of which may be 

optionally substituted]. The compounds exhibit orexin receptor antagonism and are useful in the treatment of appetite disturbance, 
obesity, sleep disorder and so on. 
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10 f ISi 

mW.mT&\zm&3-Z2m<D%iMMteWm'l7^} t * *U*z/>A (or ex 
i n-A) KZfc*-M^»B (orexin-B) tt, ±tLTil*|ll#fiT§ 
G^>/^I*®I§M (G-p r o t e i n coupled recep 
tor) -t1S.t>^V^y^.^W. (orexin receptor) (WO 
15 9 6/3 4 8 7 7 1 0-3 2 7 8 8 8^^, 1 0-32 

7 8 8 sn'Amca&m^i 1 - 1 7 8 5 8 8^4^to <Drtttttu#>K ( 1 

i gand) tlTii6i£Sn (#H¥1 0-2 2 9 8 8 7-^£3g, -fe;K Jg 
9 2t, ^5 7 3-15 8 51, 1 9 9 8^ (Cel 1, Vol. 92, 573 
-585, 1998) )> ^0£M¥&)f3imM&&m-2nX^2>. 
20 (orexin receptor) \Z\t. 2ffi©1r 

7*?-i7. Wh liir^-rytSSOX!^ (OX1R) W2iir^^ 
-<^50X 2 §§# (OX2R) ^#ft-r-5^t*^6tlT^S. 

mm. *u*^>&mMfW}(Dfflffl\zm$-VT^z>ztiz, eat u) ~ (3 

25 (DMmftyU-7aJrU3ri/> (prepro-orexin) CmRNA^V' 

■?2>Z.ii 0\>}*7y# "tJ 8 t^D-77X,l2#(Haiidbook 

of the Hypothal amu s, Vol. 2) , y 4 Vlru*?— 
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*7 If t^7TX, ^5 5 71-^6 2 01, 1 9 8 0f (Phisio 
logy of the Hypothalamus, 557-620, 198 
0) ) , (2) 4 8^1itl&7yhTtt> nWr^^-fV^U^rV^ym 

RNA*awfrirF©^2. 5fa\zm*.tz>z-tms (3) 9^h©»^fc* 
, mm-ntm. ^m^rn, it»^t!)H4tsfeotti6tiT^5. (it 

10 ^2t, ^4#, i6 18I-i6 2 01, 199 8$(Idens 

hi Igaku, Vol. 2, No. 4, 618-620, 1998), v 5 ^ 
*7 ^a-Dt-fX>7> ^1 8t, fl 9^, 17 9 6 21-^7 
9 7 11, 1 9 9 8^ (Journal of Neurosc ience, V 
ol. 18, No. 1 9, 7962-7971, 199 8), 5?*-±)W #7 

15 -a-DU-'f X>X, Ml 8#, 12 3-ff, ^9 9 9 61-^1 0 0 1 51, 
1 9 9 8$ (Journal of Neurosc ience, Vol. 18 
, No. 23, 9996-10015, 1998), z?\—T)\> HT? "a.— 
n+M-X>X, I19#, ^3^, Jgl 0 7 21-11 0 8 71, 1 9 9 9$ ( 
Journal of Neuroscience, Vol. 19, No. 3, 

20 1072-1087, 1 9 9 9), W*ir5AJV T>h* W *7 J V% )V 
U+h-? 1 n5o.-<5r-i'->3>X, ^2 5 4t, ^3^-, 16 2 31-^6 2 7 
H, 1999$ (Biochemical and Biophyisical 
Research Co mm unications, Vol- 254, No. 3 
, 6 2 3-6 2 7, 1 9 9 9), ^t"tJP ~a.-U*)"fX.>X, Ml 

25 9t, i8f, ^3 1 7 11-13 1 8 21, 1 9 9 9$ (Jouma 1 o 
f Neuroscience, Vol. 19, No. 8, 3171-3182 
, 1 9 9 9) ) c 

, ^9 8#, i3 6 5JC-I&3 76 H, 1999$ (Cell, Vol. 98, 
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365-376, 1999)) R«t^5/>^7<j/^*iHft»l (ir^K 
$g9 8#, 14 3 71-4 5 II, 1 9 9 9^ (Cell, Vol. 98, 43 
7-4 5 1, 1 9 9 9)) fCj:0, ^^^>§§#C2iO-lfWy (s u 
b t y p e) <D?%<DlrD-V$>2>OX 2 &®m**f)l'^uy'i/-\zmt>2>Z£tf 

i3 5 5i, 3S3 9S-B4 01, 2000$ (Lancet, Vol. 355 
, 39-40, 2 0 0 0) ) rit&D, t hfc^ViTt>^-W^^>^i-;U3l/^> 

#:©2S©iJ-^-1'^ > (subtype) , OXjStftXtfOX,^©^^ 

Sfe*-ei:itie>©ti/*v'>^oW'fy2i ( ox^m ox 

(WO9 9/0 9 0 2 4^i) M^StlT^Sd*, ^CD<b-&#l«, 

^<ft&D, *6fcOX,gS#; (HFGAN7 2§gf) fC*fT Siting a* 
^$tlTV^(D*-T, OX 2 ^#:{cMT-g>i^ifC^{'OViTttf5r6,Mn6tlT 



ci i] 

Tg^n^ft^WO 9 9/2 3 0 7 8 -34** UsATX&A tB&Ti ) f'H^ 



MeO. 



MeO 




Me 
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5 H¥ 6-50644 OW&m (£T1\£iKB iWrt\ ) KWu TSB^jgS: [III] 



»BfciE«©_hiBm3i^: [iii] T?«snsfl3'&«t>iftiBSnttAE«©fl:'& 



15 f§ Hfl 

mz.\zm&trW}. mmm. mmm* ajeem* ^)v=E>^mmm, &um 

& nx vi s * z/ >wa* v* 3 s >&mfc<Dmm <omm t~ wu * ~> >^ 
#©w-f^2i (ox,m ox 2 s§#) \zLtthTmm\zx\z.mMmz 

»WRrX*^^^>«##©H#T*J«18©*#©fc»fcWasa:1J-^-f ^"(O 

x 2 §^) aww^^5/>s«#»R^ffl*^r-rsfl:^<i&©«ft&Bfi«ji:b 

*5SM6KJ:|B©W)H*J!|ftt"^<«aWS«bfelS*, TIB— 155$ [I] T 
25 JK3n«»r»&'x'h5bl*nH y+y U >«tilM*XW:-€-©ttW*, *V*r 9 s>$& 




o 

[1 1 1] 



t 
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*mw\*mMtz-i8&: c i ] 




en 

-has, fiH7;^75yi, .^/SR^^uv 

v'Sri* 6 & § ffi*=fc D Sft £ tl 3 L T ^ T & «fc H 7 7 ; £ 
«»7;WV«*SU ; X«C\ SXttNH^l ; mtt0 73rS3©S8Sc£wlx 

y>m=F, /\oy>ftfi»7ji4JH, tK&x. #;i/#^>;i^ <£^7;w^^ 

SWt57JWSSSl/, x^;i/S. :/afc!;i^ -fVT'a 

tf;i/S, 7^;i^, i'V^H. s e c -7^)m. t e r t -7^;PS > ^ 

>^)V&. -fVT3;vs, ^"O^n**, l. l-v^g^K/atr^g, 1- 
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& 1-^^)V^>^)VM, 2-^)V^>^)VM. 3-^5=-;w>^;i/»> 1, 
l-V*W79-Mk* 1, 2-i?*^)V?r)VM. 2, 2-V*9-fr*79-)l&> 

i, z--j^^)vy^)vm. 2, z-z?*?-)V7?-)vm. 3, z-vt^v??- 
5 i-x^;i/y^;us, 2 -x^n^/^/idfc. l, 2, 2-hU*^;K7°n 

tr;i/S, i -xsmw- 2 - ^^ni^asfcj&t^if ens. 

^t^v^ -TV sec-^hm tert-yhm ^ 
10 >7)Vttz/&* -fV75W'>i, l. l-y^Wn^^l, 

2-*^;k7*h*v-», 1, 2-^^^;W^D#+~>*, 1- 

rADy>-fbfi»7;i/*;v«j tn, 1 ~ 6 ©ia«xra««*w-r* a 
fpuuWD^u^^m. 2, 2, 2- b^y)^njL^jvmx\t^.>^y)V 

x;«, n - 7"D*^ ->*M-M, •< V7D**'>*JI.#-;H, n-~7b 
*i/ts)lT$—)im, -f y^h^'>*;W?x;HK, s e c -7h+^M-jH, 

25 rffl7JV^75;U tt4RSH8tl~6 0lfi[«X«^l!ft**t" 

i?xW5yS, 7DW5yS> t e r t-^7sys, ^>g^;i/7 
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-71^^;^ 1-71^1/7*^, 2-^^P-3-7i-;|/^Ptf 

2-*^;w-2-:7xn;K7 p Dt£jl/3^ 2 -*3^V<- l -7izjl/7o tf 
i-^^;i/-i-^x^;i/^ntr;ws> i -xg\»i/- 2 -7x-ji/x5^;i/ 

S> 1. 1 - s J^)V-2-y^)V^)Vm, 5-7i=M>f^4 4- 
7i-JK>?M> 3-7iZM>fM, 2-7xnjl^>^;P3£» 1- 

7i-M>?;H, 3-^f^-4-7ir;i/7f;H, 3-^^-3-^ 
10 izjp7?;h, 3-^g l ;w-2->'x-;u^;vs, 3-^jv-i-7x- 

6-7x^A+yJH > 5-7x-;V^i/Jl/S, 4-7irJl/ 
A+v'^S, 3-7i-;K+->;kS> 2-7i-JK+->M, 1-7IZJP 
^v^HS, 4-;Wl/-5-:7xXJW*>^;!,a> 4-/fJV-4-7iZJ|/ 
^>3^1/g» 4-^f;V-3-7i^M>fM, 4-^^-2-71-^ 

15 ^>^;ps, 4-^;i/- 1 -7i^;K>5 1 ;n^pf ^ns. 

20 Cine>©5-fe, R 2 R^R 3 *t^T;i"n^v'36-C i 25^)^t*WSb<, ;*h=t^> 
a&7?ab 2>d<i#*<fcD£F£L>Vi„ 

R 5 ««^$nTViT*>ctv^ 7 7;^;nxttja^7Ji/*;n^^t. 

R s 7?^£*iS ri£j^T;Wl/3i, «»T;wn^^3S, AD^>Hf, Any 
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10 ^»Tf*5!lt)WfSt<, ^>S?;HX(it e r t -:?3\>V£T!**Z£ja*J: 

15 m«0 75S3©gifc£7KU nttOXttl©SE»C*w*r. 

A r t*$ns rj(mttt3fe«3RSMt©T U -MXHat07U -;V*J £ tt, 

;wat, -f5^/uM, t^/ujvafc tfu^-^s, tfu^-;^ tf u 5 
'fv^>y'7 7^«, [t>] ^xn;nst, -<>hu;ps, -fv-f 



WO 01/85693 PCT/JPOl/03736 

9 

* j y =¥■ / *if 'J -f v * ^ u e 5 s^ji^, -<> h* u jws, 
i^;H. 7U;vi, ^tVu;ps, t?>j3?— +/u;nx 

Ar?^tl§ r«»T;Hr;W»; ADy>Sf, /\U5* 

□ 7'J Xt4«ftTO»Mlc«ft*?£^rr U -J^ b < rasa 

U < tt 1 Xte 2 •& £ £ #T?€T 

>7;v*>^©7U-M;i/*>ti| ; 7-7jm 3A^«*, ^x>m 
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#389i©±JB-Hte5 ti] T^sn5ft^l:*v»T. R 5 R^R 6 oitIl: 
*»W©flS'&« [I -a] tt, «^L«OTfc*r^SK?fcJ:D> 




mx«^©^tc2pi;T#e»ti€. a-rs /m^s^wirei&s. c i v] t 

iRStl*ft:^«J©73y*©fii«aiWtt, ilS^-fOXS (a) lC*ViT««* 
15 il/TflsfflU Ig (b) KftoTMfcI»««T?# **>©&&«* #fcPI££ 

~f tf)\s—7X -f> Hr—1$—y>7 ~»ir->7., 1991? (Protec 
tive Groups in Organic Synthesis T.W. 
Green and P. G. M. Wuts, 1 9 9 1) fclB^D^&fcipbT 
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mm&\zmgM$l*SffcV&Q* mX&B ocl (tert -^h+yAM-JI^ 
, Fmocl {y)VtV^)V^)V^^)V^~)Vm , BnS (OS? 

. zs ~>#;w#x;pg), ai loci (tujw^->* 

ti«=kvi 0 x@ (a) r4*;nK^^;v«*^-r*^«i [iy] ifh7tpD 
-fV^U>M CV] £©JK*»&£j6n?a*. *S*fc*v>T'fl:-a , » cv 

] fct, <(fr&i» [IV] l^*tClMbT»^b<«, 0. 8 75S-1. 2^fi*«^Vi 

*L#, 1 9 8 3^) «fcaB«©*i*teJpUTa*©75 FJ&fcEJfcfc.fc'sTfT A 
«<k*>. IPS, SMNflcffl»©«^3W*ffl^Tff5*\ S^fcfiJfflnJ 

-1, 1 -i/ZU^isfr- 3- (2 -^JWJJI/X^ 

;w) auPtfsM's H, n, n-*;u#— 5^/-;k ^7xx;pu>»7 
tfl:2-^Da-i, 3-^^-2— f ^n^ehut! 

OU^y^X^x^A^lWl^nsfrX^T — h (PyBrop) , i'T/'J 
20 ^KS^X^k 1-X9MP-3- (3 -i?*3 1 ;KF$y':7 p Dfcr;l') 

F • &&&^a*/HVi&*l*. iimfc-S-^ [ I V] 1 F7E?/&BX12 
17iS5^», $f^U<«175M2^*^Vie,n^). 

m*MS&*si? d-m^ji^m^sm s FXfi i -x^;p- 3 - ( 3 -v^^kr 
5/yntr;i/) *;ni?s?-r$ h '4ifflWft«jRJiPbT» fls-S^ [iv] 
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Civ] i^*t*fL®#i75ag3^»i?abs. v?->^P^^;i/*;^^-r5 
FXfctl -x^;i/-3- (3-^W5;ynt?;W M^-fSH-iS! 
5 ft-^tl [IV] l^»fc^b3iai7!;S3^*Tfe?>. 

£<D£5&EJS#5i$]<D&fflSteU [IV] l^*{cMb®^175S 

3^iTib5. ^ne.©^amS«, ^^RjESfc^L, 4- (N, 

10 N-^W$;) fc!Ui?>, tfDUy>iS»SMV^: 

i^ft^ritiv] llSSKMU mno. i75Si^*fflv>s;i£an?#So 

s^fi^^M^ratt#fcPs^^n^v^^ - 2 o ~ 5 o vnm®&:mM.m, 

15 #£IX«0 7!>S2 0t:Tl~l 5B#R1H§^ #£b<fcU7?;M5P#^Jfc£ : fT 

5o ^©j;5tUT#e.ns^h^bHP-i'y^/u>iis#: [vi] 

20 »skh43?«£t> mmm^m^m^imx'&^o ^mm(Dm^mtvx\t. 
z&m&mteftm&wz* m^omMimmmfm^m^xm^^mT^ z. t 

25 #2>o 

X© (c) «T5><b£#J£il&^£«I@T?£9, ±f3X@ (a) Tf^Ufc 
Jj&tmU (Om^tik \z£.r>, *5B93©Yb#« [I -a] £f#Sd£an?#5„ 
c©±5tebT»6n**5SW©'fb-&* [I -a] tt, 1SJ£fcfi£oT, te&vft 
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~7 4 -^Z&KtmmMTZ - £3n?#3 0 ±fBIg (a) RtflS (c) ©8 

*»!i©fc«« [i -a] «^.«aT©*jsfeic«fc-3t'"b«j6'ra2Lfc3&« , T? 




io tat, t«*;1/jH^>';i/S©^*^u, -e©ffi©f3^«B&fa©5tat|sgD 
-ess. ] 

ii (<a) T?wi57$/si^ civ] «, *&»©:w«wf*enic*i; 

flBSC* ©IS ■(<!•) fc^ViT, ftiStLTf^fflb, IS (e) l:|oT, 

©«k5fc««a£rau wAfcmffiffl*©:/^*^:/ aw—?* -r> 
tfx** 199 i^iciB*©^ic*iJTaiit«icaciai^flB 
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#6*15. IS (d) tt, 75 Ki^f^T»5©T?, #lS«ffitB1Ett© 
IS (a) ^iR|«<Z>^rj*Xtt-€-nfcfllDfc^&*fflV>SC:t*«T?**. 75H 
m&f»mts IS (e) fcfoT, MlT5&ISt5. IS (f) tt, 75 H 
«t-&»fi8E«T?*SOT?, liufBUS (a) ^tHfllO^ttaftVia-tnfclpCfc* 
5 ^fc«koTff^-«J:Vi. £<D.k3fcLT#&n*#58W©fb^xh7kl*cK 

y*yj>iM [i -a] M«ot, &&<D#iiM®i#j£> 

io 




lyii] [i-b] 



[S;4 , p{i0 75M2<D^ic^U, *©to©e*ttfMB©J£*£Rlt;T?**. ] 
IS (g) ttflBlS (a) Rtf (b) Tf»6nfcfls-&* [VII] §7 

Jl/rkH^ft [IX] *fflUfc«7c»T;P*;Wblc#t* Jitteia:*), *56IB© 
15 ft^TfeSft^ [I-b] £§gjfiT5. *«7cW7;Wr;Wl:R*tt, £&© 
#*feTfr5 75 7S$fT5^« [VII] fc7;W*k Nfr&to 
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^kFflsfc* [ix] o. 5 75£3s*wiv>&*u m$Hs<i*o. sn 
5 *#*r;k&u£jii»*#*tfsn, cvi n isii^ut, jl 

na^X ^aa^A^WAD^v-fb^TKm^ #l*.fcf> 5 x3 1 jpx---x;k 
t e r t -^Jl^JVX.— 5 1 h 9 1 K □ 7 7 >^©X— ?Jl/^ 
10 S^^T-fe K75 K^©75 K», mXU7-t h~ h U;k 

-6 0~5 0'C, $?£b<fc£- 2 075M2 O'COKfSMT, 1~40 
KCatyfiT' h7tHn<v+yiJ [ I - b] «, MfctoT, &*D©# 

*5&91©ffr&tt [i-b] te> fJA^Tl:*-r*Si: <k ^ T fellts ^ t 

20 
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n-b] 



[3£4»ptt0 75£2©SE»£^U *©*6©lB-5fcttWB©j£ttfcPlt;T?**. ] 

xa (h) k^ht, i»EaB«©fl3^» [iv] *«7cW7;v*;wbR*ic± 

57JVftKfl3^ [IX] £#&U S&fclg (i) fc*5V>T, tDV^is 

«n?**r-h5t Hn-f y^r^ U>W»# [1-b] «, «S«oT, &£n© 
SSfcOTO^fca^Tfe, *5693©ft:^* [1-c] £<&$Ta £ 
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[l-c] 



JM (k) ff-AD*M>l^ [XI] trb7tH.D'fy*y 

5 y >ijf^# cv] t^aifru 75 \*mm& [xm ^sgit-r^o ^©x@«, 

10 Ig (1) -m, #6tlfc75 KI§S#: [XII] £i&M&£>fcm^&fflVVT, 
ft^Ar -XH££OS2-B>5;i<hte:J;D> *5£m<Di\&mT?&%> 1 1 - c ] 

5H^v^n« mm. z.nz<Dmmommmmk&m txi i] l^atc** 

\,\ JL<D<fc5fcLT#S*l§^h57bFo^V*/U >^S#: [I-c] te, S 
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*»w©fls^* [i-c] a, PiTo^i^oTfe, «arr*Jifc*i«T#*. 

r6r5 At— XH R e R 5 r 6 r 5 

o o ° 

[Xl'l [XIVJ [XIV1 




5 rat, #BB#««WB€*trau*i*&**r. ] 

18 (m) TTfi, a-AD)tjM>iiift [XI*] £flr&4&A r -XHt* 

i© (n) T#;w#^>;PS©«&g&Rfc*u #v>t, is <o) 

wj>»»ft [i-c] «, i$mz.m~DT. &%\<Dftmmm^m. mx.vm 
±13 [ i - c ] fcfe^*n**5SWft:^«i-e*a [ i - <n , [ i - e 

15 ] -&XS [I-f] W4«T©*SifcJ:oTt>«jft"r*2:t*«T?#*. 
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P-e] 0-fl 



huIBXS (a) m* (b) fc<fcD#e»nfcTS>^»#: [VII] *XM (p) 
5 h a 1 li7y^Mf TSiSui^Jt^ m^&i&mt LTtt, HAWacRfls 
^^©T^U&JSS, WttffcrU5», HUX^TSX N, N 

*fc*MP*«i*wr&*i, <fb-&#> [vii] iy§gfc#b en £>©&«»# 175s 

10 10§lffSb<{il75S3ilfflV% is (P) K£V>Tffl^e*l££fSi& 
TO, K*fc»©&v»IBD#fcl8£3n&V>;&t, ^FffittgldWSK, m 
iil/TH I@ (c) fT?fflVifcgi$«t^ui^Tt5 0 S^MSR^K 
«WrMtt«rfclS«*tufeVi3fi«, M71S2 0 0"CS^, !?SL<tt2 0 75S1 0 

15 8 (q) -hD^>|SM: [I-d] £«7&Rj&fcttU 7=-U>» 
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m& ci-e] t-rs. xg (q) (DMjzKfofe. mmm\zm%\(DRj&&m^*> 
MM$&Mfcmn™m>*m^ttmwmft>n. k&m [i-d] c*ru 

5 X@ (q) {CfeViTfflVie,nSH^^tLT«, KjSfc^©^Vi|SD#^|51 
^fcf^X^l/X-^k tert-^;MfJl/X-f;K rb^t 

oi^riii. »su<«i7!)S5^Mjss^fTao x@ (r) #&ftfc7 

15 X>J>ftS# [I-e] S^W^^vn^nicqiUfc^^iD, S?7Vx 

y&%?-Jr>*m2>w.Ts.yfcKjfc\zttv, \Y>^m [i-f] £t$o 
±fex*i (p) » (q) ms (r) \z&^Tnt>nz*%m<Dfc&m [i-d 

] , [ I — e ] 7kX$ [ I — f ] tt^lltoT, &*n<£>#$t*lfS^I^ 0O*-fci3» 
20 Ut^c^Tf^ 

xta^^T, RWArw sm^sidcfcoT^ m.'K&m&.ztm&m 

&£is-c*mm. tDV^^)vm. rs.;m. tt7MJk7s;i^iife 
*u 7mM&m^fcm&\z\$. ummt\,xi$. ®mmm.T)v*)vm. 7i- 

0x^x^7 ifib—~?7* -f> t-fc'^ 199 1* (P 

rotective Groups in Organic Synthesi 
s T. W. Green and P. G. M. Wuts, 19 9 1) m\zmWi 
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5 «»cxi»*R«s*r» ffi»0»*»*sft»**r*'b©*T?*n«#fciR3£sn3tt 

X>, *$^>4¥©^J^fc7jc*SI, WM^DD^^X ^OD*Jl/A, 
BttftlB*. 5>*nDX*>^©Aoy>^fl:**Sl, «AtfB»x3\>k * 
®x?\>k ffi»^ntr;K»©x^^jw«, «*tts?x^;wx— - 5\>k ^v/d 

-;K x^y— ;K n-^a/V-Jk -f v^d/V- ;WP©TJP3— ;hh» 00 
S. H^©75 KM, «A.tf5?^^;^JP*^r5/H«©X;P*^i/Ha485*fflVi* 

15 

-«5£ en T?*sn**»w©<b^«^«n&ox 2 s«*ws«fpffl&*r-r 
situ ^Tfc^-r^-i/+'»fCck-s«i*i*;p->^ Aii^±#©ifi*ia:^{c 

20 cfcoT^iEStlifc. 

k Ktl/+v'>OX 1 ^ttOX 2 §tM3-Ht5cDNAW (S*;c>7t 
accession number AF 0 4 1 2 4 3RZ*AF 0 4 1 2 
4 5#i)*#4ri?Lg5ilS^7X5 K^^-p I RES I ne o(>7n>Ty 
26 ^tt») ©E c oRV-Ec oR I +M* hR^pEF/my c/c y t o (-f > 
tThos?x>a«) ©Pml I -Xb a Iir-f M:^D-->^l/fc. 

x— XAAX^-JMUMBCHO-Kl (T^UA^-f^*^^— n 
Wy3>« ATCC number CCL-6 1) Ch7>X7i^M&. 



WO 01/85693 PCT/JP01/03736 

22 

^2mg/ml©yx*fr» (G4 18> v^yrZ /Uz?-%M) 

OM*^*5f luo-3, AM (t^a5-^n-» *«tD& 
Tv^Wtmm (PH7. 4fcW«Lfc, 2 0mMA^X, 0. 5% 

[FL I PR (FLu o r ome t r i c Imaging Plate Re 
ader) , iV+a5-f;HXttffl fcJflWTffi&ttfcWjeUfc. Wl&rt* 

7«yt^Wt fc;®* ©igg©lfcfefeft;£®l £88)11 L T*3 < C i fc «k o T»£ U 

*e*rr*«*Mfr&tt© 5 o %mmwkm (ic 60 d mi) . 





5 o%mmmm um> 


**Mb£% No. 






4 


5. 3 


0. 0 3 1 


6 


2 4 


0. 110 


8 


1 7 


0. 0 4 9 


2 3 


4. 4 


0. 14 0 



^'»Al:i§«l^*J^> , )AlS©±#S: 1 0- 8 ~l 0- 7 Mt-^-©5 

iWiaw*^^C7A«flE©±#fc**"r**»M©fl:-&«©5 o%mmmmt. ox 
2 &&fo&m8ifa\ztt~?%m\ztt'<3 o~3o om±is<, *m*tt&m<Dft 
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io jntttfWf&ti*. 

1-10 011%, ^U<tt5~l 0 OfiS%©W$U&#-£#tl\. ttttSHfl 

^^(Dmmom^mm\z^xm^m^^n^m^f3i^MM^mm^. mm 

20 ztizvM&mmmtfznzo cn&©a#fflt;j*&jfci;«>*#Lfc&©© 
#5. cn60ffiw*tta#. o. i~ioii%. ffii/<ai~5ii% 

©tfaWSfl^tr. HPJ9#©|jWJ7i4^o y ^J»©*att, 0. 
5-1 0li%OfM^^tfi 
25 #3&8©fc^*©*»fcflPSUV*«#a«\ J»#©fe«, tt»J, <£ffl 

Tabs. lB*fcD^A©S#ill *£□&#©«-&, 10-5 0 

0mgt$0, #^P*g-^©^-&, 1-H*fc0» 10 — 10 0mgti6S. & 
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Tm^mm^mT.^ bMz&tfzM^oMvk&f*?. 

s : z/>i?Uy b 
d : y?Uy b 
dd : V^)\/#-rVy b 
0 t : bVfUy b 
m I'TJl'f^l/yh 
b r : 7u— H 
J :*y^U>^m 
H z : 

2- (ter t-^h^^Mr;|/7S/) -3, 3 -P^frf? >Wt 
2-757-3, 3 -*J*=?-)V7?>W. (1. Olg, 7. 72mmol) 
!0 ©DMF (10ml) li^hOxf;V75> (3. 5ml, 25. 1mm 
o 1 ) mS-J t e r t -y^)Vz>fl)V^±— b (2. 1 8 g, 9. 9 9mmo 

i) 1 5mr$^u-?M&vt£. ^htitcn^m^mmrfwrnv. ma 
sssnf^ (50mi) izmm®., mmmm^mi- b u ^ A7j<jgirej*tH b 
fc (50m ix 3) . m$>tc.-fcm^&NW&*n%., pH3K®i^bfc^o 

!5 OTfr;W*-ettffiLfc (50ml X3) a m&fc? na*;|/AJi£MffiSt®?v^ 
^>"5M«t, itB'J^ MJET^tl-Mfiff&tffeK (1. 9 5g) 

X H NMR (3 0 0MHz, CDC1 3 ) 5 ppm: 1. 03 (s, 9H) , 
1. 42 (s, 9H), 4. 21 (d, 1H, J = 10. 0Hz), 5. 34 (d, 
50 1H, J = l 0. 0Hz) 
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(2S) - 2- (tert-^h^M^V7S7) -3, Z--J^)V 

_ (2S) -2-75Z-3, 3-^^^^>m^e>##^Jl tMUlZhT 
5 «BBflr&tt&»fc. 
#%#J3 

(2R) -2— (tert-^h^JV^V7S/) -3, 3->^9^ 

(2R) -2-TS/-3, 3-5>^.^^>tt*»6#*« (1) iR«IC 
10 UT«Bft^*Sft&. 

N- [2- (6, 7-v^h^>--l, 2, 3, 4-f>7bb , P-fV^U 
>- 2 ->f - 2 -^V- (1-tert X^;H (tert- 

15 (1) f#5tlfc2 - t e r t -7 b^ris* frtf~)l7 3. S - 3, 3- 

S?^^;p^>» (1. 9 5g, 8. 4 3mmo 1) £6, 7 -it^b^zs- 1 , 
2, 3, 4-^h7t Ha-T V^r/ V>W&& <1. 82g, 7. 9 2mmo 
1) ©^na*^> (30ml) fflSJK'SDn*., 5 #ra«#Lfc«, 5?-fV^ 
atf;Vx^;PT5> (4. 1ml, 2 3. 54mmol) , yn^bUXta'J 

20 iJ/*7*- , ?A / \WMD*X77-h (PyBrop, 3. 6 g, 7. 

7 2mmo 1) Rtf4- (N, N-P*?-)V7 3 S) t!'J>>> (1 0 2mg, 0. 

8 4mmo 1) £3m*.> 5 WrWfflBfcLfc. E«»«ft^DD*;^ (5 
Oml) 7k (50ml) , 1 Ni&lg (50ml) KXKlNzkitfb 

^-b'j^ATKW (5omi) ^m&hm7mwt^#*^v&±~e&,m^ *® 
mmtiyxmmit^m o. 4 3g, 100%) 

1 H NMR (3 0.0MHz, CDC1 3 ) 6 ppm:0. 96and0. 9 

9 (s each, 9H), 1. 43 (s, 9H), 2. 72-2. 93 (m, 
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2H) , 3. 5 3-4. 0 3 (m, 8H) , 4. 4 8-4. 8 5 (m, 3 H) , 
5. 3 0-5. 4 5 (m, 1 H) , 6. 61and6. 62 (s each, 2 
H) 

mmm 5 

5 N- (2S) - [2- (t e r t-^h^^M^7S/) -3. 3-3> 
*gjj/ggiUJk3 -e, 1, 2, 3, 4-rh7bHP-fV 

##M (2) T?#e>tlfc (2 S) - 2- t e r t - yh^->*M-;i/75/- 

3, 3 (4) ^K*teUT*aafk:^«»*»fc 

10 6 

N- (2R) - [2- (t e r t-^h^->^M^75/) -3, 3-^ 
jWk^OikJ ~ 6 > 2, 3, 4— 5rh7fc FCK V 

(3) T?#e>tife (2R)-2-tert -^h+y^M-^T^y- 
15 3, 3-J>^f;^>l*6M« (4) ira«fcLT«fBflJ&tt£#fc. 
##0>J7 

N- (2- 7S;-3, 3— y^JK/^-UJlO ~6, 7 h3r~>- 1 . 
2. 3, 4-fK7bHa-fy^yU>Ma 

±m&mm (4) T#e>nfcN- [2- (t e r t -^h^*;^-^) t 

20 S7-3, 3-i?^f;^fUM -6, 7->f*b*->-l, 2, 3, 4- 
Th7tHD-rV + / U > (3. 4 3 g) S4M*ft**-i»IfJV»« (1 
5 0ml) fc»«?U 10»1SW#t&. K**«*«ffiT*»U 
S£v>x^;1/x-t-;i, (5 0 0ml) WliMtfc. #6n&«atfi»** 

mMV. WETMTlHiU «IBfl3-&« (1. 8 0g, 8 0%) 
25 X H NMR (3 0 0MHz, DMSO-d6) 5 p pm : 0. 85and0. 
91 (s each, 9H), 2. 48-2. 97 (m, 3H), 3. 25 (b 
rs, 3H), 3. 52-3. 89 (m, 8H), 4. 35-4. 72 (m, 2 
H) , 6. 7 0, 6. 7 2, 6. 7 6 and6. 80 (s each, 2H) 
##0iJ8 
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N— [ (2S) -2- 7^7-3, 3— S^^K/^UJM ~6, 7-5?* 

±IB#N*« (5) T#e>tlfcN- [ (2S) -2- (t e r t -^h^v^l/ 
7S/-3, 3-^?*^UJW -6, 7 h*^- 1, 2, 

5 3, 4-rh7kHo>r u>^&##m (7) t mmz LTttBfls6iMl 

N- [ (2R) -2- 7^7-3, 3 =jL*_£jk2^0 jk] ~ 6, 7->?* 

2, 3, 4-T>7bHn-fy»y'j>ati 

10 _kiB#%#| (6) T?»&*lfcN— [ (2R) -2 - (t e r t -7 b^i^JW 
#-;i/) 7S/-3, S-Ptf-JU^VM - 6, 7-S?*h*5/-l. 2, 
3, 4-fh7th'D-fV+y U>i&*S##« (7) £RM*lcbT*8Bfl;^<» 

#%091 0 

15 N- [2- (6, 7->>*h^>-l, 2, 3, 4 -t h 2 b H D-f U 
>- 2 --<;!/) - 2 -^V- 1 -^>y;i/X^Jl/3 (tert-^^-» 

6, 7-^^h^-l, 2, 3, 4-Th7tFo^y + /iJ>itI (1 
5 Omg, 0. 6 6mmo 1 ) ^DD^^> (10ml) 2 - [ (t 

20 ert-^h^» #Jl/#-;KT5/] - Z -7 3L=.)V~?U\Z3r>m. (15 0m 
g, 0. 50mmol) , ^>V> U TVf- 4 -^- 1 — f^t*'>-6-MJKn 
Uv'/^X^— »>A A+U-7WD*X7 7-h (PyBOP, 4 0 8mg, 
0. 7 8mmo 1 ) , N- t HP + ^^/b 'JT 1 /-^ (2 4 Omg, 1. 5 7 
mmol) , y-fVynWPx^VTS^ (0. 4 1ml, 2. 3 5mmol) 

^UAW*7A^avh^7W'-tCTi»illxTafiH#©@IB^'&^ (2 o 
7mg, 7 2%) £#fco 
X H NMR (3 0 OMHz, CDC1 3 )<5 ppm: 1 . 4 2 ( s , 9 H) , 
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2. 38 (brd, 1 H, J = 27Hz) , 2. 68 (m, 2H) , 2. 96- 

3 . 0 0 (m, 2 H) , 3 . 16 (m, 1 H) , 3 . 8 3 ( s , 3 H) , 3 . 8 
4 (s, 3H) , 4. 3 8-4. 7 0 (m, 2H) , 4. 9 0 (m, 1 H) , 5. 
47 (t, 1H, J = 3H), 6. 30-7. 2 5 (m, 7H) 

5 ###11 1 

N- [ (2S) -2- (6, 7-y^h^>-l, 2, 3, 4-fh7bh , D 
-rv^7U>-2 — (Jl>) -2-ttV-l-^>i»V3L?-)V\ (tert- 

(2 S) - 2- [ (t e r t-7h^» -3-7x-^ 

io futtynfrzmmm do) tmmzvztemit&m&mz. 

###l 1 2 

N- [ (2R) -2- (1, 2, 3, 4-rh7fcKa^V^;'J>-2— f 
75 P . 

15 (2R) -2 - [ (tert-7^» -3-7a:-;V 

yntf^->i?^e>##0!i (io) tra«ticLT«iB^b'&*s#fc. 

1 3 

2 1 - (6, 7-y*Y**/-l, 2, 3, 4-Tb7hHP-fV 

U>~2 --r;i/) - 3 -7 3L~)l7nrt>- 1 -Or> 
20 -hfB###l (10) T#e>tlfeN- [2- (6, 7 h*is- 1 , 2, 3, 

4 -x h 9 1 h* D-r y^y u >- 2 — r;u) - 2 -*^v- 1 -^>^x? 

;W (tert-y^y) M^->7SF (2 0 7mg, 0. 4 7mmo 
1) *¥#uu*d?>mWi (1. 5ml) tS)Sl/, hU7MDff (lm 
l) £Jn>t> SlTPLfc, 4ftRtm> i'nnWAH 

UTtfii^CiiBM (3 3 2mg) 

*H NMR (2 0 0MHz, CDC1 3 ) 6 ppm: 2. 3 5-2. 5 0 (m, 
1H) , 2. 6 2-3. 0 6 (m, 4H) , 3. 3 0-3. 6 0 (m, 2H) , 
3. 85 ( s , 3H) , 3. 86 ( s , 3H), 3. 90-4. 10 (m, 2H). 
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4. 4 0-4. 7 0 (m, 2 H) , 6. 3 9-6. 6 1 (m, 2 H) , 7. 10- 
7 . 2 0 (m, 5 H) 
##0»J 1 4 

(2S) -2-TS.y-l- (1. 2, 3, 4-fh7bKa-fV^/'J>- 
5 2-4 M - 3 -7aL~)V?un>- 1 

###J (1 1) T^SnfcN- [ (2 S) - 2- (6, 7 ->>X h*->- 1, 

2, 3, 4-fh7t>'D^V + ;iJ>-2 — f;W) - 2 -^7- 1 
SWx^M ( t e r t -^^y) A^^v'TS H^e>#%^!l (13) t 

10 1 5 

(2R) -2-T5/-1- (6, 7 -V*Y**s- 1, 2, 3, 4~rh7 
bh'n^fv^ U>-2 — OPO - 3-73i— ;K/a/t>- l -:fr> 
##0U 2T#&ftfcN- [ <2R) -2- (6, 7-^h^r^-l, 2, 

3, 4-^h^t Ka-fv*y U>-2— f;W -2-^y- i-^>>?;v 

15 X^;P] (t e r t-^ht'» *;^v75H^e,##i (13) 
fcl/THBft^lft#ft. 
1 6 

1- (6, 7-^*h^>-l, 2,3, 4-Th7bKD<V^U>-2- 
IjV) -3-><.^J1/-2-7p ; &7^>- 1 

20 6, 7-S?^h*3/-l. 2, 3, 4 - r h 7 k H O'f y"J >ilfi (4 
7 2mg, 2. 0 5mmo 1) 0lfU^>ISI (8ml) r|ii©7t5 
fro-^Dt-f yffS^O'J f (3 27mg , 1. 6 4mraol)Slt4- 
(N, N-^WS/) tf'J^> «10mg) *lP*., MT?3«r'M8l 
^bfeo KJftgffle&jrDDsfcJWfc (50ml) *e#JRU lNtf (50ml) 

25 Rtf 1 NzklSHfc;-?- hU £ A7jc^?K (50ml) TfiftifrfL V df ^ ^> V 

HUStfiJ (2 7) Rat (2 8) ©Ktflcffl^fc. 
##0J 1 7 

2- ^>> ? ;^-6, 7, 8 - h'j* h^->~ 2, 3, 
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U>~ 1 

(3, 4, 5 - h'J * h+->7iZJW (9. 8 g, 4 3. 3 2mmo 1) 
©tfU$?> (1 5 0ml) jg^l -X3\H/- 3 - (3-^fJ|/7S;^D 
K^) A^-fSHlttSdO. 5g, 5 4. 6 8mmol) , ^;|/ 
5 73> (6. 8g, 6 3. 4 6mmo 1) R 4- (N, N-i?*9- 

»S*^OD*M (3 5 0ml) T^fRLfc^, tK (3 0 0ml) , IN 
mm (3 0 Oml) RtflN*«ftth'J9A*»« (3 0 Oml) TfftitUx 

10 fco #e>*l7clt£@#£THF (3 5 0ml) **ftUf fi>7;l/ 

3-!)A (4. 2 3g, 111. 5mmol) SM, ilT3 0^HJ|#l 

9 o frmmmmffivtc. Rmmm^mu^-v^m^ warn- h'j^i 

0*Srt& (4 0g) R^*(OiaSl7!y'fb*U^Azlc»**lllA, tSt3 0 
#M*L<«#L&. Sei^tM^^^v")^ (8 0g) SJD^> 15 

DOWACiiU i'nD^fJk (10ml, 12 9. 4mraol) R 
tf4- (N, N-^*3^K75/) KUS>> (9. 7 8 g, 8 0. lmmol) 
*iHA* JB^^mm* 1 l$M«#U&. 1 NM (3 0 0ml) 

20 -e«£#^, *J8£^oo5ft;v£ doomi) T?30JSffib, m&fcW^J!* 

»&tlfc3ltf*^^ift{bU> (1 0 0ml) fc»*U E«Mfc-y> (2 2 
g) fcflJ*., ®}S«*2^iD^S^bfe. R«*«*Sfi*WSP«, MJE 

25 TKm-fb^-hU^ATKMSrJp^tffPUfec nnjfcJW A (1 0 Oml) 

Vtco &ftxf^Ri;A^it> (1:3-3:1) §^m^i:bfe~> 
'J*^W5A^D7hy57^-T!*«U*Bfl:^«l(8. 75g, 6 2%) 
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l H NMR (3 0 0MHz, CDC1,) 6 ppm:2. 79 (t, 2H, 
J = 7 . 1Hz), 3. 3 8 ( t, 2 H, J = 7. 1Hz), 3. 88 (s, 6 
H) , 4 . 0 0 ( s , 3 H) , 4 . 7 9. (s, 2H) , 6 . 4 3 ( s , 1 H) , 
7 . 2 5-7. 3 8 (m, 5 H) 
5 #=t#J 1 8 

6, 7, 8-HJ*h^>-l, 2, 3, 4-fK7bHo-fWJ> 
##i(17) T#fc2-^>^-6, 7, 8 - MJ* r-3^-2, 3, 4 — 
h'J t HD'fV + y U >- 1 -3r> (8. 75g, 26. 7mmol) OTH 
FmW. (1 0 0m 1) ^T^tU^AT^x (2. 6g, 6 8. 9m 
10 mol) Srim*., SlT3 0MI^bm 9 0#MJnlR«»£b;fc. SJfci§ 

h'J^AlO zKtttt ( 2 6 g) RW*©«lf07 y 

tf*~/V& (50g) siraA, i 5#wMT?*b<*i*bfc«, *&ttMfe&tt 

15 nztntm&mvtm&x.* <2 o omi) 10% 

/lyWA-mmmm (8 7 0mg) *imx. i»BE***BBftT-e 

M+l 0«PM«b<at»bfc. /*93>»>A-JiHH**«lbfc«, S^&MJEE 
T*ttbttdHtt0MKfca« (6. Og, 10 0%) £#fco 

l H NMR (3 0 0MHz, CDC1 3 ) 6 ppm:3. 09 (brs, 2 
20 H) , 3. 3 9 (brs, 2H) , 3. 8 2 (s, 3 H) , 3. 8 3 (s, 3 H) , 
3. 91 (Si 3H) , 4. 23 (brs, 2H) , 6. 41 (s, 1 H) 

mmm 1 

N- [2- (N-^>\AOP) 75/- 3, 3-i?*7)V~7?- l ))Vl -6, 
7-$?*h3^-i, 2, 3, 4--r>7bHa-rv^r/ 1 J> 
25 ±!B##^j(7)T#e.tifeN-(2- 7$;-3,3-w;^fj;i/)- 

6, 7-v^h^-l, 2, 3, 4-rh7tHP'fV + / , J>Itt (3 
9. 8mg, 0. 13 0mmol) ©lfUi?>W (3ral) ^ IftW 
(20/il, 0. 17 2mmol) R^M1©4- (N, N-5>^^ 
75/) tfU^>^JJD^.> SlT2l*IBU»bfc. R«»«SJ'nD*M"p 
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#2RU lNti«Lfc (5 0mlX2) „ tll^l«Yn->!) 

Umtt.&® (3 8. 5mg, 7 2. 1%) 5ifi7*-AttiftLT#fc 0 
5 l H NMR (300 MHz, CDC1 3 ) 6 ppm:l. 0 6 a n d 1 . 1 
2 (s each, 9 H), 2. 76-2. 97 (m, 2 H), 3. 66-4. 
13 (m, 8H) 4. 52-4. 82 (m, 2H), 5. 23and5. 27 (s 
each, 1H), 6. 61-6. 66 (m, 2H), 7. 41-7. 53 (m, 
3H) , 7. 7 9-7. 8 4 (m, 2 H) 

io mnm 2 

N- [2- (6, 7 -yth^-l, 2, 3, 4-f b7tHP<y^y 
U>-2— fJP) -2-^y-l-^>y;WX^JM (3, 4-^^7i 

±fE##0i| (1 3) T#e»tlfe2-T5y- 1 - (6, 7 -S?* h^v- 1 , 
15 2, 3, 4--T-h9t KCKV^/ U >- 2--f;i0 -3-7i-;i/7P/t>- 
l-*> (32mg, 0. 0 9mmo 1 ) §^nn^> (1ml) \zmM 
b, -^-rvyatf;i/X^;W75> (0. 0 5 9ml, 0. 34mmol) , ^ 
DthUXIfnU$?/*x^7A'\W7Mo*X7 7-h(PyBr o p, 
57mg, 0. 12mmol), 3, (2 1mg, 0. 1 

20 4mmo 1) &M$$a%-, MT^t&, KTSIJ«« (1) 
fToT, M&®ft(D&&fc&® (18. 6mg, 43%) 

X H NMR (3 0 0MHz, CDC1 3 ) 6 ppm:2. 30 (s, 6H), 
2. 70 (m, 1H) , 3. 10-3. 30 (m, 2H), 3. 55-3. 80 
(m, 1H) , 3. 8 4 (s, 6H) , 3. 9 9 (d, 1 H, J = 2 1Hz) , 
25 4. 41-4. 73 (m, 2H), 5. 42 (brs, 1H), 6. 35-6. 
6 0 (m, 2 H) , 7 . 10-7. 20 (m, 5 H) , 7 . 4 9-7. 5 9 (m, 
2H) 

N- [ (2R) -2- (6, 7 -i?*h*~/-l, 2, 3, 4-fh7bH 
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###J (1 5) T:'4*>ntz (2R) -2-75^-1- (6, 7->>* 
->-l, 2, 3, 4-f >7kHD-fV^'J>-2-^W. -3-7i^ 
5 ^D/t>-l-t>(7 9mg, 0. 2 3mmol)^DD^^>^H(2 
ml) l:gfb, h'Jl?;l'75> (0. 0 9 6ml, 0. 69mmol) , 

(0. 04ml, 0. 35mmol) £M<fcbn;L, 
b&. STfmmm (1) t^a^&gSrfToT, gf|Hft;-&!|& (5 2mg, 5 
1%) 

10 X H NMR (200 MHz, CDC1 3 ) 6 ppm:2. 35 (brs, 1 
H) , 3 . 15 (m, 2 H) , 3 . 6 5 (m, 2 H) , 3 . 8 4 ( s , 3 H) , 

3. 85 (s, 3H) , 4. 00 (d, 1 H, J = 24Hz) , 4. 60 (m, 
3H) , 5. 5 4 (brs, 1 H) , 6. 5 0 (m, 2H) , 7. 2 0 (m, 4 
H) , 7. 4 5 (m, 5H) , 7. 8 0 (d, 3 H, J = 6Hz) 

N — [2- (6, 7-^^h^^-l, 2, 3, 4-fh7bHa-fV^y 

U>-2--r;i/) -2-^v- l -^>V)Vx.9-)V\ (3, 5-^an7x 

20 X H NMR (2 0 OMHz, CDC1 3 )<5 ppm:2. 71 (brs, 1 
H) , 3 . 19 (m, 1 H) , 3 . 8 5 ( s , 3 H) , 3 . 8 6 ( s , 3 H) , 

4. 1 0 (m, 1H) , 4. 6 5 (m, 2H) , 5. 4 8 (m, 1 H) , 6. 5 
5 (m, 2 H) , 7 . 2 0 (m, 4 H) , 7.49 ( s , 1 H) , 7 . 65 ( s , 
2H) 

25 $mm 5 

1- (6, 7-y^h4^>-l, 2, 3, 4-fh7bHD-fV^iJ>- 
2-<;i/) - (2S) - (^>> ? JUT57) -3-7x.=.)V7a/*>-l-jr> 

^mm(iA) T#e.n^ (2 s> -2-75/- 1 - (6, 7 h=^>- 

l, 2, 3, 4-fh7bKD'fv+yij>-2-^JW - 3 -y^-j^a 
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n>- l-t> (21mg, 0. 0 6mmo 1) ^DDI^> (1ml) 
fc»#U ^>Xr;pTtH (0. Olml, 0. 1 2mmo 1 ) , frmikh 
l J7th^v'^s|th 1 J'>A (3 7mg, 0. 1 8mmo 1 ) &$WAtiQ%.* 

^ysf-izTmMVTm&mwKDmmfc&m U7mg, 6 3%) 

J H NMR (3 0 OMHz, CDC 1 3 ) <5 ppm : 2. 0 9 (m, 4H) , 
2. 4 6 (m, 1H) , 2. 6 8 (m, 1 H) , 2. 9 3 (m, 4H) , 3. 2 
7 (m, 1H) , 3. 55 (dd, 1 H, J = 3, 24Hz) , 3. 80 (m, 
10 6H) , 4. 1 1 (d, 1H, J = 24Hz) , 4. 4 5 (d, 1 H, J = 24 
Hz) , 4. 75 (d, 1H, J = 24Hz) , 6. 50 (m, 2H) , 7. 2 

0 (m, 10 H) 

(2S) -2- (N-4-fc!U>>;i^9MI/) ( 6j 7 -^^y^ 

15 ->-l, 2, 3, 4-rh7bHn-fV^;iJ>-2 — UV> -3, 
^)V7-!?>- 1 

(8) -e#&nfcN- [ (2S) - T57-3, 3 - >>.;* 9-)V^ U 
-6, 7-^^h^^-l, 2, 3, 4-Th7kHo-fV^;U>It 

1 (3 Omg, 0. 1 Ommo 1) ®^Dn>(^>M (2ml) 4- 
20 kfU^^^^^^T^t H (2 0 u 1, 0. 2 1mmol)S^*ifth 

'jyt^WithU^ (5 Omg, 0. 24mmol) *iDA» MM 
Tl OBSrWitifcUfc. ElSM^^l N*»fc^hU£A**« (1ml) * 

in*.3oa«#u s^s^jhbfc^, ttsis^iu, mmrmmvxn^ 
nrzMi*&?uuT£)v&m$*$ ;-)\> (30 : d iwicffl^fcy'j 

25 A^7A^DYh^77^-tTiSl, (19. 
8mg, 4 8%) 

X H NMR (3 0 0MHz, CDC1 3 ) <5 ppm:0. 9 7 a n d 1 . 0 

2 (s each, 9H) , 2. 61-2. 90 (m, 2H), 3. 20-3. 
5 1 (m, 3H) , 3. 6 2-4. 13 (m, 8 H) , 4. 3 1- 4. 9 9 (m, 
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2H) , 6. 4 0, 6. 6 6, 6. 6 4and6. 65 (s each, 2H) , 
7 . 0 9- 7. 3 2 (m, 2 H) , 8 . 40-8. 5 6 (m, 2 H) 
^MM 7 

(2R) -2- (N- 4 -tfU (6, 7-i?*h*. 

5 ~>-l, 2, 3, 4-fh7fc! < a-fy^/'J>-2-^;|/) -3, 3-S?* 

(9) -Vn^ntcN- [ (2R) - 75/- 3, 3 - ^^K/^'J 
;W -6, 7-^^h^^-l, 2, 3, 4-rh7kFa-fV + /'J>M 
I*I^T» (6) tra#<O5ET»fcJ;0, *IB<fr&4fcft»fc. 
10 &T*«« (6) £H«©>fififclc«kD, &*M (8) ~ (2 1) OftdftM 

£|J60)J8 

(2S) -1- (6, 7-3?* 2, 3, 4-rh7bPP<V 

»yj>-2-^) -3, 3-^^)1-2- ( (2— yyi/UJlo^W) 7 

15 s;) i z*> 

*H NMR (3 0 0MHz, CDC1 3 ) 5 ppm:0. 9 9 a n d 1. 0 

3 (s each, 9H), 2. 68-2. 92 (m, 2H), 3. 32-4. 

0 2 (m, 1 OH) , 4. 0 8-4. 17 (m, 1 H) , 4. 4 6-4. 9 7 (m, 
2H), 6. 5 1, 6. 61and6. 63 (s each, 2H), 7. 23 
20 and7. 26 (d each, 1 H, J = 3. 3Hz) , 7. 58and7. 
66 (d each, 1 H, J = 3. 3Hz) 

mmm 9 

(2S)-l-(6, 7-y*-h^-l, 2. 3. 4-fb7bKn<V 
3r/-U>-2— f» -3, 3-^^-2- ( (3-^3:— )V7u\i)V) 7 
25 57) -?#>-l-*> 

*H NMR (3 0 0MHz, CDC1 3 ) 5 ppm:0. 97and0. 9 
9 (s each, 9H), 1. 60-2. 11 (m, 2H), 2. 25-2. 

4 0 (m, 1 H) , 2. 48-3. 05 (m, 6H), 3. 24-3. 39 (m, 
1 H) , 3 . 5 2-4. 01 (m, 7 H) , 4 . 42-5. 0 2 (m, 2 H) , 
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6. 56, 6. 61and6. 63 (s each, 2H) , 7. 02-7. 3 
3 (m, 5H) 

MMM 1 0 

(2S) -2- 5-nha^>yJl/) 757- 1 - (6, 7- 

5 2*±*±zlLi 2 > 3» 4-5 : -h^hKa-i , v^y u>-2-^;0 -3, 

l H NMR (300 MHz, CDC1 3 ) 5 p pm: 1. Olandl. 0 
5 (seach, 9H), 2. 65-2. 81 (m, 2H), 3. 48-4. 0 
1 (m, 11H), 4. 3 9-4. 9 5 (m, 2 H) , 6. 4 0, 6. 5 9, 6. 
10 6 0 and6. 62 (s each, 2H) , 7. 36and7. 47 (d e 
ach, 1H, J = 8. 5Hz) , 7. 95and8. 01 (d d each, 
IE J = 2. 6and8. 5Hz), 8. 43and8. 52 (d each, 
1H, J = 2. 6Hz) 

mmm 1 1 

15 (2S) - 2- (2-*svwpm 7S/-1- (6, 7-i?*b3r5y- 
i, 2, 3, 4-fh7hHn^y^;u>-2-f;v) -3, gj^fjk^ 
1 -:*•> 

X H NMR (3 0 0MHz, CDC1 3 ) 6 ppm:0. 96and0. 9 
9 (s each, 9 H) , 2. 5 9-2. 8 8 (m, 2H) , 3. 29-3. 5 
20 1 (m, 2H) , 3. 6 7-4. 18 (m, 9H) , 4. 3 3-4. 8 9 (m, 
2H), 6. 31, 6. 54, 6. 56and6. 60 (s each, 2H), 

7 . 4 3-8. 11 (m, 6 H) 

$mm 1 2 

(2S) -2- (2- (5 -^D^-2-^X-^) *3-)V) 757-1- (6, 
25 7 ~^^b=¥^~ 1, 2, 3, 4-5 1 h7bFD-fV^;U>-2-^) - 
3, 3-i?*9-)],7*>-l-*> 

*H NMR (300 MHz, CDC1 3 ) (5 ppm:0. 9 8 and 1. 0 
1 (seach, 9H) . 2. 68-2. 91 (m, 2 H) , 3. 38-4. 1 
9 (m, 1 1H) , 4. 4 1 - 5. 0 0 (m, 2H) , 6. 2 2 -6. 8 7 (m, 
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4H) 

miasm 1 3 

(2S) -2- (2- (5-X^l/-2-7'JJI/) *?-)\>) (6, 
7-y*h3^-l, 2, 3, 4-fh7h HPrfV^V U >-2--f;U) - 
5 3, 3-&*3r)V'?jr>- 1 

*H NMR (3 0 0MHz, CD CI 3 ) <5 ppm : 0. 9 4 a n d 0 . 9 
8 (s each, 9H), 1. 13-1. 25 (m, 3H), 2. 51-2. 
6 8 (m, 2H) , 2. 7 0-2. 8 2 (m, 2H) , 3. 20-4. 01 (m, 
11H) , 4. 4 8-4. 9 2 (m, 2H) , 5. 7 3-6. 0 6 (m, 2H) , 
10 6. 5 3, 6. 6 1 and6. 63 (s each, 2 H) 

mmmi4 

(2S) -2- (2- (5-^hD-2-7U;i/) ^fJl/7S/)-l- (6, 

7->^h^>-l, 2, 3, 4-fb7bKo-fV4yU>-2--f;l/) - 

3, 3-zS*?-)Vzr?>- 
15 l H NMR (3 0 0MHz, CDC1 3 ) <5 ppm:0. 9 6 a n d 1 . 0 

1 (s each, 9H), 2. 72-2. 84 (m, 2H), 3. 38-3. 

6 6 (m, 3H) , 3. 7 5-3. 9 4 (m, 8H) , 4. 4 3-4. 9 8 (m, 

2H) , 6. 37and6. 48 (d each, 1 H, J = 3. 6Hz), 6. 

56, 6. 61and6. 62 (s each, 2H), 7. 16and7. 2 
20 1 (d each, 1H, J = 3. 6Hz) 

MWMl 5 

3- ( { [2- (6, 7 -i?*h*zs-l, 2, 3, 4-Th7bHa-fV 
^yj>-2 — f;i/) - (IS) -1- (ter t—~?9-M 

25 X H NMR (3 0 0 MH z , CDC1 3 ) 6 ppm:0. 9 7 and 1. 0 
1 (s each, 9H) , 2. 51-2. 90 (m, 2H) , 3. 20-3. 
5 5 (m, 3H) , 3. 6 4-4. 1 0 (m, 3 H) , 3. 8 5 (s, 3 H) , 
3. 88 . (s, 3H), 4. 33-5. 01 (m, 2H), 6. 42-6. 65 
(m, 2H) , 7. 18-7. 7 6 (m, 4H) 
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mmm 1 6 

(2S) -2- ( (2, 4-i?*h*^>l?)l>) 75;) —1- (6, 7- 
2A±±ZZZLl* 2, 3, 4-fh7kh , n^V^'J>-2-^^) -3, 
3 -i?*9-JV7&>- 1 -:f> 
5 X H NMR (300 MHz, CDC1 3 ) <5 ppm:0. 95and0. 9 
9 (s each, 9H) , 2. 5 7-2. 7 7 (m, 2H) , 3. 2 6 (d, 
1H, J = 8. 4Hz), 3. 49-3. 92 (m, 16 H), 4. 30-4. 
6 9 (m, 2H) , 6. 19-6. 6 2 (m, 4H) , 7. 0 9 and 7. 22 
(d each, 1H, J = 8. 9Hz) 

io mmm 1 7 

2- (i-^g 1 ;w^>x-r5^y-;p-2-<;v-^^;p) ysy-i- (6, 
7^22Lt±k. (1. 2, 3, 4-^h^b HP-f y^y u>-2— r;p) ) - 
3, 3-y^y;i/^>-i-^-> 

X H NMR (3 0 0MHz, CDC1 3 ) <5 ppm:0. 87and0. 9 
15 1 (s each, 9 H), 2. 27-3. 01 (m, 2 H), 3. 07-3. 
6 2 (m, 2 H) , 3 . 6 7-4. 15 (m, 1 2 H) , 4 . 3 2-4. 5 9 (m, 
2H), 6. 51, 6. 52, 6. 53and6. 60 (s each, 2H), 
7 . 11-7. 35 (m, 3 H) , 7 . 4 6-7. 6 7 (m, 1 H) 

mmm 1 8 

20 (2S) -2- (2H-^>V [d] 1, 3-mvU>-5-^f^^) 
757-1- (6, (1, 2, 3, 4-rh^bPD-fyt/'J 

>-2— r;i/) ) -3, 3-y*5MW:/jy>- 

*H NMR (3 0 0MHz, CDC1 3 ) a ppm:0. 9 6 a n d 1 . 0 
0 (s each, 9H), 2. 67-2. 89 (m, 2H), 3. 22-3. 
25 7 8 (m, 3 H) , 3 . 7 9-4. 1 6 (m, 8 H) , 4 . 3 9-4. 95 (m, 
2 H) , 5 . 8 9- 5. 9 5 (m, 2 H) , 6 . 43-6. 91 (m, 5 H) 

mmm 1 9 

1- (6, 7 - S J* h^rzs (1, 2, 3, 4-jr h^b KD^f 'J >— 2 - 

12k)j - (2S) - 2- r (-r>H-jp-3-^;^^;i/) yjsy] -3, 3- 
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J H NMR (3 0 0MHz, CDC1 3 ) 6 p pm : 0 . 9 5 an d 1. 0 

2 (s each, 9H), 2. 56-2. 85 <m, 2H) , 3. 36-4. 
18 (m, 1 2 H) , 4 . 2 3- 5. 3 6 (m, 2 H) , 6 . 3 2-6. 84 (m, 

5 2 H) , 7 . 0 0-7. 3 9 (m, 3 H) , 7 . 64-8. 0 5 (m, 2 H) 

mmm 2 0 

2- [ (2, 4-^^ h^~>b?'J5>?>- 5 — QV) *^)V] 75./- 1- (6, 

7- z?*b*>' (1, 2, 3, 4-Th7kHa<V^yj>-2-r;P) ) - 
3, 3 -*>*?-)V?9>- 1 -Hr> 

10 X H NMR (3 0 OMHz, CD C I 3 ) 6 p pm : 0 . 9 4 an d 0. 9 
9 (s each, 9H), 2. 68-2. 80 (m, 2H), 3. 23-3. 
7 9 (m, 5H) , 3. 8 0-4. 0 2 (m, 1 2 H) , 4. 4 1-4. 7 7 (m, 
2H) , 6. 5 1, 6. 6 0 and 6. 6 2 (s each, 2H) , 8. 13 
and8. 19 (s each, 1H) 

is mm 2 1 

1- (6, 7->^h^>(l, 2, 3, 4-5 : -h7fch*CKy3VU>-2- 
±M ) - (2S) -2- [ (4- (^^7$y) 1 — 

y] -3, 3-y*^-jK/»>- 1 

X H NMR (3 0 0MHz, CDC1 3 ) <5 ppm:0. 91and0. 9 
20 8 (s each, 9H),2. 82and2. 85 (s each, 6 H), 
2. 60-2. 95 (m, 2H), 3. 30-6. 52 (m, 12 H), 4. 3 

8- 4. 96 (m, 2H), 6. 42-6. 65 (m, 2H), 6. 72-7. 

3 5 (m, 2 H) , 7 . 4 0-7. 5 6 (m, 2 H) , 8 . 13-8. 3 4 (m, 
2H) 

25 MMM 2 2 

2- (^>> ? ;i/y$y) -1- (6, 7->?^h^->-i, 2, 3, 4-^h 
7k KcK y±y u>-2--ni/) -3, s-v^^^py^^- 1-^-> 

##0>J (7) T#e»tlfcN- (2- T5/-3, 3-P^)V^^))V) - 

6, 7-v*h^>-i, 2, 3, 4-Th7th , o^y+;ij>Stl (4 
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3. 2mg, 0. 1 4 lmmo 1) ODMFii (lml) ^, atzKifttt* U 
£A (1 2 Omg) , aMfe'OSW (2 0 u 1 , 0. 17 4mmo 1) 

RyA+U->01 : lfl&fc (50ml) T?#*?U *Tifci^Lfc. £M& 

txf^R^A+U-> (2:1) S*ffi»«tbTfflVifc5/U*y;i/*9A^ 
n^h^5 7-f-IC*U Ilft^tt (3 3. 5mg, 59. 6 %) ft^M 

men (22) tn#cD^tticj:D, tsb*»« (23) 
10 2 3 

(2S) - 2- (3 -ya^>^;v7sy) -1- (6, 7-y*h^S/- 
1. 2, 3, 4-^h^fcHa<V^r/U>-2— fjU) -3, Z--J^)V 

l H NMR (300 MHz, CDC1 3 ) «5 ppm:0. 9 8 and 1. 0 
15 2(s each, 9 H), 2. 68-2. 85 (m, 2 H), 3. 26-3. 
5 1 (m, 3 H) , 3 . 5 9-4. 0 8 (m, 8 H) , 4 . 3 0-4. 9 6 (m, 
2H), 6. 43, 6. 61and6. 64 (s each, 2H), 7. 0 1- 
7. 5 0 (m, 4H) 

'gmm 2 4 

20 (2S) -1- (6, 2, 3, 4-fh7bPn^V 

3r7U>-2-^JW -3, 3—i?*^)l-2- ( (2--hD7i^) 75 
/) 7*>-l-*> 

(7) T?#6nftN- (2- 757-3, 3-^^^^UJU) - 
6, 7-5>*h*5/-l, 2, 3, 4-rh5hHD'fy+yiJ>tit (1. 

25 0 5 g, 3. 4 2mmo 1) ©^^Jl^;!/*^ (1 0 0ml) 'N, 

«l*ift»*U^A (6 4 Omg, 4. 6 3mmo 1) ~BcU2 - y)V^a - h n 
^>-fe?> (8 2 Omg, 5. 8 lmmo 1) Sin*., 8 0t(CT9 O^iPl^ 
bfco Sei^^M^t^t, yi^i-f^»t (2 0 0ml) t? 
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re, m^>nfcm^^mm^)VRzf^D-> a : 4-2 : n zmmmmt 
l u ts v )vts 7 a ? a v h 9 ? y 4 - * m v> xmm v , it&te** omft: 

(3 9 5mg, 2 7%) 
X H NMR (3 0 0MHz, CDC1 3 ) 6 ppm: 1. 1 4 a n d 1 . 1 
5 6 (s each, 9H), 2. 76and2. 87 (t each, 2H, J 
= 5. 3Hz), 3. 76-3. 98 (m, 8H), 4. 46-4. 81 (m, 
3H) , 6. 5 1-6. 7 9 (m, 3H) , 7. 14-7. 40 (m, 1 H) , 
8 . 11-8. 21 (m, 1 H) , 8 . 6 7-8. 8 0 (m, 1 H) 

mmm 2 5 

10 (2S) -2- ( (2-75773in;0 7$/) -1- (6, 7-3?* 

~>-l, 2, 3, 4-^h^ti HP< V^y U>-2-<JP) -3. 3-S?* 

9 1 ;p^>-i-^-> 

±ffi*tt« (2 4) ~e#6.nfe (2S) -1- (6, 7-3?*h*~>-l, 2, 

3,4-rS7tHn<y+y 'J >- 2— OW-3. 3— >>*3\>W-2-((2- 

15 -hD7i-;W 75;) ^>-l-t> (3 9 5mg, 0. 9 2 mmm o 1 ) 
Ofh7kHn77>Si (5ml) ^, 3L?y—)V (5ml) . t&M-ffcT 

>=E=.v&*mm (5mo ^in*., aifnifi/ft. *t? 

JO&»«^**Jn*.fc« % (6g) SJQ*.* 8^tt$2l$fKHnm% 

20 ftiHfcX^ (15 0ml) T?WRU ^fc 1 N7^mt± h U ( 5 0 

mix 2) TSfcim JfeKafl»^^>'^A_hT?ttj|ftL, *BU& «JBET»»L 

tf*^y-;i/ (2 0:i) &^tb^fcffl^fe^u*y;i/^^^^av 

7-r-lCT»«U MfifflttOWMtett (321mg, 8 7%) £#fc„ 
25 *H NMR (30 0MHz, CDC1 3 ) 6 ppm: 1. Olandl. 1 
4 (s each, 9H), 2. 34-2. 72 (m, 2H), 3. 84-4. 
12 (m, 9 H) , 4 . 4 2-4. 8 0 (m, 2 H) , 6 . 48-6. 7 3 (m, 
5H) 

mmm 2 6 
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(2S) -2- (y^~JV73.y) -1- (6, 7-y*h^-l, 2, 3, 

FP-f y=fry u>-2-^r;i/) -3, 3-^^^ji/^>- 1 

-UBgSaSfcl (2 5) T#Ctlfe (2S) -2- [ (2-75/7i^) 75 
5 /] -1- (6, 2, 3, 4-fh7bt<n^V^y>J 

>-2-<;i/) -3, 3-^fJ^>-l-t> (lOOmg, 0. 2 5m 
mo 1) <D¥**y->mm. (2m 1) (l. 5ml) , mmwt 

tb'J^*M (2 0mg/0. 2ml, 0. 2 9mmo 1 ) £ O'CfcTira*., 
lfl»T3 0#Wjf#L&. Kfcmm^miKffi (I) (7 5mg, O. 52mmo 
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(57) This invention relates to novel compounds represented by the general formula [I] 
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(wherein, R' and R 4 are the same or different, and represent hydrogen atoms, lower alkyl groups or the like; R 2 and 
R3 are the same or different, and represent lower alkoxy groups or lower alkyl groups; R 5 represents a lower alkyl 
group or aralkyl group optionally having substituent(s); R 6 represents a hydrogen atom or a lower alkyl group; X rep- 
resents O, S or NH; m represents an integer of 0 to 3; n represents an integer of 0 or 1; and Ar represents a phenyl 
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group or heteroaryl group optionally having substituent(s)). 

The compounds of the invention have an antagonistic action on orexin receptors, and are useful for treatment of 
appetite abnormality, obesity, sleeping disorder or the like. 
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Description 
Technical Field 

5 [0001] This invention relates to novel tetrahydroisoquinoline derivatives or pharmaceutically acceptable salts thereof 
useful as orexin receptor antagonists in the pharmaceutical field, and their use. 

Background Art 

10 [0002] Two novel neuropeptides in the brain, orexin-A and orexin-B were found lately as intrinsic ligands (Japanese 
Laid-open Patent Publication No. 10-229887; Cell, Vol. 92, 573-585, 1998) of G-protein coupled receptors, that is, 
orexin receptors mainly existing in the brain (WO 96/34877, Japanese Laid-open Patent Publication Nos. 10-327888, 
10-327889 and 11-178588, etc.), and their biological functions draw attention. 

[0003] It is also known that there are two subtypes in orexin receptors, namely, OX, receptor (OX1R) as type-1 

15 subtype and OX 2 receptor (OX2R) as type-2 subtype, 

[0004] At first, it is presumed for the reasons of the following (1 ) to (3) that orexin s have something to do with control 
of feeding behavior. Namely, (1) the mRNA of prepro-orexin as the common precursor of orexin A and orexin B, and 
orexin immune reaction localize in the lateral hypothalamic region known as the feeding center from long ago (Handbook 
of the Hypothalamus, Vol. 2; Phisiology of the Hypothalamus, 557-620, 1980), (2) in rats fasted for 48 hours, the amount 

20 of prepro-orexin mRNA in the hypothalamus increases about 2.5 times compared with that under no fast, and (3) when 
a catheter is made to indwell in the lateral ventricle of a rat and orexin A or orexin B is administered, the amount of the 
food intake increses. 

[0005] From experiments made using various animals, it is presumed that orexins participate not only in feeding 
behavior but also in various physiological actions such as emotional behavior, metabolism control, blood pressure 

25 control, hormone secretion control, body temperature control, sleep and awakening, secretion of stomach acids, control 
of the pain sensation (Idenshi Igaku, Vol.2, No.4, 618-620, 1998; Journal of Neuroscience, Vol.18, No.19, 7362-7971, 
1998; Journal of Neuroscience, Vol.18, No.23, 9996-10015, 1998; Journal of Neuroscience, Vol.18, No.23, 
9996-10015, 1998; Journal of Neuroscience, Vol.19, No. 3, 1072-1087, 1999; Biochemical and Biophysical Research 
Communications, Vol.254, No.3, 623-627, 1999; Journal of Neuroscience, Vol.19,No.8, 3171-3182, 1999). 

30 [0006] Lately, it was reported, based on experiments using dogs genetically falling in narcolepsy (Cell, Vol.98, 
365-376, 1999) and experiments using mice lacking orexin (Cell, Vol.98, 437-451, 1999), thatOX 2 receptor, one of the 
two subtypes of orexin receptors, participates in narcolepsy. 

[0007] Further, there is a report that in 7 patients among 9 patients of human narcolepsy, orexins in the cerebrospinal 
fluid, detectable in healthy individual, are lowered up to less than the detection limit (Lancet, Vol.355, 39-40, 2000), 
35 which suggests that also in humans, orexins have something to do with narcolepsy. 

[0008] These various physiological actions in which orexins are presumed to participate are thought to be expressed 
via one or both of OX 1 receptor and OX 2 receptor as the two subtypes of orexin receptors. 

[0009] As to compounds showing an antagonistic action on one or both of the two subtypes (OX., receptor and OX 2 
receptor) of orexin receptors, one report has so far been made (WO 99/09024), but compounds disclosed in WO 
40 99/09024 have phenylurea structure utterly different from tetrahydroisoquinoline structure which the compounds of the 
present invention have, and, moreover, in the WO, only antagonistic action on the OX, receptor (HFGAN72 receptor) 
is shown, and antagonistic action on the OX 2 receptor is not shown at all. 

[0010] As compounds analogous in structure to the compounds of the invention, compounds represented by the 
following structural formula [II] 
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are disclosed in WO 99/23078 (hereinafter abbreviated as Document A). The compounds represented by the structural 
formula [II] in Document A have a tetrahydroisoquinoline ring bearing methoxy groups at the 6- and 7-positions as in 
the compounds of the invention, but do not have a branch at the a-position of the carbonyl group at the 2-position, 
and, in addition, are clearly different from the compounds of the invention in the side chain structure. Moreover, the 
5 compounds disclosed in Document A are described as endothelin antagonists, and in action, Document A has nothing 
to do with the present invention. Further, compounds represented by the following structural formula [III] 



10 



15 




are disclosed in Japanese Laid-open Patent Publication (Tokuhyo-hei) No. 6-506440 (hereinafter abbreviated as Doc- 
ument B) as intermediates of the invention compounds described in Document B. The compounds represented by the 
20 structural formula [III] in Document B have a tetrahydroisoquinoline ring bearing methoxy groups at the 6-and 7-posi- 
tions, but do not have a branch at the a-position of the carbonyl group at the 2-position, as in the compounds described 
in Document A, and are clearly different from the compounds of the present invention. 

Disclosure of Invention 

25 

[0011] For elucidation of functions of orexins and orexin receptors presumed to participate in various physiological 
actions such as, for example, ingestion behavior, control of emotional behavior, metabolism control, blood pressure 
control, hormone secretion control, body temperature control, sleep and awakening, secretion of stomach acids, and 
control of the sense of pain, compounds showing an antagonistic action on one or both of the two subtypes (OX, 

30 receptor and OX 2 receptor) of orexin receptors are important. This invention aims to provide compounds which show 
a selective antagonistic action on a subtype (OX 2 receptor) and are effective for elucidation of physiological actions of 
orexin receptors and improvement of pathologic states with which orexin receptors are involved. 
[001 2] The present inventors intensely studied for solving the above problems, and as a result, they found that novel 
tetrahydroisoquinoline derivatives represented by the following general formula [I] and their salts have a selective 

35 antagonistic action on the OX 2 receptor, one of orexin receptor subtypes, and completed the invention. 
[0013] Namely, the invention relates to a compound represented by the general formula (I) 




(wherein, R 1 and R 4 , each independently, represent hydrogen atoms, lower alkoxy groups or lower alkyl groups; R 2 
and R 3 , each independently, represent lower alkoxy groups or lower alkyl groups; R 5 represents an aralkyl group 
55 optionally having substituent(s) selected from the group consisting of lower alkyl group(s), lower alkoxy group(s), hal- 
ogen atom(s), halogenated lower alkyl group(s), hydroxyl group(s), carboxyl group(s), lower alkoxycarbonyl group(s), 
nitro group(s), amino group(s), lower alkylamino group(s), cyano group(s) and methylenedioxy group(s), or represents 
a lower alkyl group optionally having substituent(s) selected from the group consisting of lower alkoxy group(s), hydroxyl 
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group(s) and halogen atom(s); R 6 represents a hydrogen atom or a lower alkyl group; X represents O, S or NH; m 
represents an integer of 0 to 3; n represents an integer of 0 or 1 ; Ar represents a monocyclic or bicyclic aryl or heteroaryl 
group optionally having substituent(s) selected from the group consisting of lower alkyl group(s), lower aikoxy group 
(s), halogen atom(s), halogenated lower alkyl group(s), hydroxy! group(s), carboxyi group(s), lower aikoxy carbonyi 
5 group(s), nitro group(s), amino group(s), lower alkylamino group(s), cyano group(s) and methylenedioxy group(s)), or 
a pharmaceutical^ acceptable salt thereof, and its use. 

Detailed description is made below on the general formula [I]. 

10 [0014] First, description is made on terms in the present specification. 

[0015] In the specification, "lower alkyl group" represents a straight-chain or branched alkyl group having 1 to 6 
carbon atoms, and includes, for example, a methyl group, an ethyl group, a propyi group, an isopropyl group, a butyl 
group, an isobutyl group, a sec-butyl group, a tert-butyl group, a pentyl group, an isoamyl group, a neopentyl group, 
a 1,1-dimethylpropyl group, a 1-methylbutyl group, a 2-methylbutyl group, a 1 ,2-dimethylpropyl group, a hexyl group, 

15 a 1-methylpentyl group, a 2-methylpentyl group, a 3-methylpentyl group, a 1 ,1 -dimethylbutyl group, a 1 ,2-dimethylbutyl 
group, a 2,2-dimethyIbutyl group, a 1 ,3-dimethylbutyl group, a 2,3-dimethylbutyl group, a 3,3-dimethylbutyl group, a 

1- ethylbutyl group, a 2-ethyibutyl group, 1 ,2, 2-trimethyl propyl group, 1-ethyl-2-methyl propyl group, etc. 

[0016] "Lower aikoxy group" represents a straight-chain or branched aikoxy group having 1 to 6 carbon atoms, and 
includes, for example, a methoxy group, an ethoxy group, a propoxy group, an isopropoxy group, a butoxy group, an 
20 isobutoxy group, a sec-butoxy group, a tert-butoxy group, a pentyloxy group, an isoamyloxy group, a 1 ,1-dimethylpro- 
poxy group, a neopentyloxy group, a 2-methyl butoxy group, a 1,2-dimethylpropoxy group, a 1 -ethylpropoxy group, a 
hexyloxy group, etc. 

[0017] "Halogen atom" represents a fluorine atom, a chlorine atom, a bromine atom or an iodine atom. 
[0018] "Halogenated lower alkyl group" represents a straight-chain or branched halogenated alkyl group having 1 
25 to 6 carbon atoms, and includes, for example, a fluoromethyl group, a bromomethyl group, a difluoromethyl group, a 
dichloromethyl group, a trifluoromethyl group, a trichloromethyl group, a chlorodifiuoromethyl group, a 2,2,2-trifluoroe- 
thyl group, a pentafluoroethyl group, etc. 

[0019] "Lpweralkoxycarbonyl group" represents a straight-chain or branched alkoxycarbonyl group having 1 to 6 
carbon atoms, and includes, for example, a methoxycarbonyl group, an ethoxycarbonyl group, an n-propoxycarbonyl 

30 group, an isopropoxycarbonyl group, a n-butoxycarbonyl group, an isobutoxycarbonyl group, a sec-butoxycarbonyl 
group, a tert-butoxycarbonyl group, a n-pentoxycarbonyl group, an isopentoxycarbonyi group, etc. 
[0020] "Lower alkylamino group" represents a straight-chain or branched alkylamino group having 1 to 6 carbon 
atoms, and includes, for example, a methylamino group, an ethylamino group, a dimethylamino group, an diethylamino 
group, a propylamino group, a tert-butylamino group, a pentylamino group, a 1,1-dimethylbutylamino group, etc. 

35 [0021] "Aralkyl group" includes, for example, a benzyl group, a 1-phenylethyl group, a 3-phenylpropyl group, a 2-phe- 
nylpropyl group, a 1-phenylpropyl group, a 1-methyl-2-phenyl ethyl group, a 4-phenylbutyl group, a 3-phenylbutyl group, 
a 2-phenylbutyl group, a 1-phenylbutyl group, a 2-methyl-3-phenylpropyl group, a 2-methyl-2-phenylpropyl group, a 

2- methyl-1-phenylpropyl group, a 1-methyl-3-phenylpropyl group, a 1-methyl-2-phenylpropyl group, a 1-methyl-1-phe- 
nylpropyl group, a 1 -ethyl-2-phenylethyl group, a 1 ,1-dimethyl-2-phenylethyl group, a 5-phenyl pentyl group, a 4-phe- 

40 nylpentyl group, a 3-phenylpentyl group, a 2-phenylpentyl group, a 1-phenylpentyl group, a 3-methyl-4-phenylbutyl 
group, a 3-methyl-3-phenylbutyl group, a 3-methyl-2-phenylbutyl group, a 3-methyM-phenylbutyl group, a 6-phenyl- 
hexyl group, a 5-phenylhexyl group, a 4-phenylhexyl group, a 3-phenylhexyl group, a 2-phenylhexyl group, a 1-phe- 
nylhexyl group, a 4-methyl-5-phenylpentyl group, a 4-methyl-4-phenylpentyl group, a 4-methyl-3-phenyl pentyl group, 
a 4-methyl-2-phenylpentyl group, a 4-methyM -phenylpentyl group, etc. 

45 [0022] Further detailed description is made on the general formula [I]. 

R 1 and R 4 , each independently, represent hydrogen atoms, lower aikoxy groups or lower alkyl groups. Among 
them, R 1 and R 4 are preferably hydrogen atoms. R 2 and R 3 , each independently, represent lower aikoxy groups 
or lower alkyl groups. Among them, R 2 and R 3 are preferably lower aikoxy groups,, more preferably a methoxy 
50 group. 

R 5 represents an aralkyl group or lower alkyl group optionally having substituent(s). 

[0023] "An aralkyl group optionally having substituent(s) selected from the group consisting of lower alkyl group(s), 
lower aikoxy group(s), halogen atom(s), halogenated lower alkyl group(s), hydroxyl group(s), carboxyi group(s), lower 
55 alkoxycarbonyl group(s), nitro group(s), amino group(s), lower alkylamino group(s), cyano group(s) and methylenedi- 
oxy group(s)" represented by R 5 means the above-mentioned aralkyl group having no substituent or the above-men- 
tioned aralkyl group having substituent(s) at substitutable position(s). The substituent(s) can be the same or different, 
one or two or more, preferably one or two selected from the group consisting of lower alkyl groups, lower aikoxy groups, 
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halogen atoms, halogenated lower alkyl groups, a hydroxyl group, a carboxyl group, lower alkoxycarbonyl groups, a 
nitro group, an amino group, lower alkylamino groups, a cyano group and a methylenedioxy group. 
[0024] "A lower alkyl group optionally having substituent(s) selected from the group consisting of lower alkoxy group 
(s), hydroxyl group(s) and halogen atom(s)" represented by R 5 means the above-mentioned alkyl group having no 
5 substituent or the above-mentioned alkyl group having substituent(s) at substitutable position(s). The, substituent(s) 
can be the same or different, one or two or more, preferably one or two selected from the group consisting of lower 
alkoxy groups, a hydroxyl group and halogen atoms. 

[0025] Among them, R 5 is preferably an aralkyl group having no substituent or an alkyl group having no substituent, 
more preferably a benzyl group or a tert-butyl group. 

10 

R 6 represents a hydrogen atom or a lower alkyl group, and preferred among them is a hydrogen atom. 

X represents O, S or NH, and preferred among them is NH. 

m represents an integer of 0 to 3, and n represents an integer of 0 or 1 . 

15 [0026] Among them, it is preferred that m and n are 0 or 1 , and it is more preferred that m is 0 and n is 1 , or m is 1 
and n is 0. 

[0027] "A monocyclic or bicyclic aryl or heteroaryl group" represented by Ar represents an aryl group such as a 
phenyl group or a naphthyl group, or represents an aromatic monocyclic heterocyclic group such as a furyl group, a 
thienyl group, a pyrrolyl group, an oxazolyl group, an isoxazolyl group, a thiazolyl group, an isothiazolyl group, an 

20 imidazolyl group, a pyrazolyl group, a pyridinyl group, a pyridaziny! group, a pyrimidinyl group or a pyrazinyl, or repre- 
sents an aromatic condensed heterocyclic group such as a benzofuranyl group, an isobenzofuranyl group, a benzo[b] 
thienyl group, an indolyl group, an isoindolyl group, a 1H-indazolyl group, a benzimidazolyl group, a benzoxazolyl 
group, a 1 ,2-benzisoxazolyl group, a benzothiazolyl group, a 1 ,2-benzisothiazolyl group, a quinolyl group, an isoquinolyl 
group, a quinazolinyl group or a quinoxalinyl group. Preferred among them is a phenyl group, a naphthyl group, a furyl 

25 group, a thienyl group, a thiazolyl group, an isothiazolyl group, an oxazolyl group, an isoxazolyl group, a pyridinyl group, 
a pyrazolyl group, a pyrrolyl group, a pyrimidinyl group, a quinolyl group, a quinoxalinyl group, an isoquinolyl group, a 
pyrazinyl group, an indolyl group, a benzothiazolyl group or a benzimidazolyl group; further preferred among them is 
a phenyl group, a furyl group, a thienyl group, a thiazolyl group, an isothiazolyl group, an oxazolyl group, an isoxazolyl 
group, a pyridinyl group, a pyrazolyl group, a pyrrolyl group, a quinolyl group, a quinazolinyl group, an isoquinolyl group 

30 or a pyrazinyl group; and particularly preferred among them is a phenyl group, a furyl group, a thienyl group, a thiazolyl 
group, a pyridinyl group, a quinolyl group or a pyrrolyl group. 

[0028] "A monocyclic or bicyclic aryl or heteroaryl group optionally having substituent(s) selected from the group 
consisting of lower alkyl group(s), lower alkoxy group(s), halogen atom(s), halogenated lower alkyl group(s), hydroxyl 
group(s), carboxyl group(s), lower alkoxy carbonyl group(s), nitro group(s), amino group(s), lower alkylamino group 

35 (s), cyano group(s) and methylenedioxy group(s)" represented by Ar means the above-mentioned aryl or heteroaryl 
group having no substituent, or the above-mentioned aryl or heteroaryl group having substituent(s) at substitutable 
position(s). The substituent(s) can be the same or different, one or two or more, preferably one or two selected from 
the group consisting of lower alkyl groups, lower alkoxy groups, halogen atoms, halogenated lower alkyl groups, a 
hydroxyl group, a carboxyl group, lower alkoxycarbonyl groups, a nitro group, an amino group, lower alkylamino groups, 

40 a cyano group and a methylenedioxy group. 

[0029] The compounds of the invention can be present in the forms of pharmaceutically acceptable salts, and such 
salts can be prepared according to conventional processes, using the compounds of the general formula [I]. As such 
salts, there can be mentioned acid addition salts, for example, hydrohalogenic acid salts such as hydrochlorides, hy- 
drofluorides, hydrobromides and hydroiodides; inorganic acid salts such as nitrates, perchlorates, sulfates, phosphates 

45 and carbonates; lower alkyl sulfonates such as methanesulfonates, trifluoromethanesulfonates and ethanesulfonates; 
aryl sulfonates such as benzenesulfonates and p-toluenesulfonates; organic acid salts such as fumarates, succinates, 
citrates, tartrates, oxalates and maleates; amino acid salts such as glutamates and aspartates. The compounds of the 
invention can exist as any hydrates or solvates of free compounds or their salts. 

[0030] The compounds of the invention represented by the general formula [I] can sometimes exist as optical isomers 
50 due to asymmetric carbon atom(s), depending on the substituent(s) of R 5 and R 6 . It goes without saying that atl these 
optical isomers are included in the compounds of the invention. It also goes without saying that any mixtures of these 
optical isomers or any mixtures of these racemates are included in the invention. 

[0031] A compound [l-a] of the invention can be synthesized, for example, according to the following process. 

55 



6 




25 (wherein, R 1 to R 6 , Ar and m are as defined above, W represents a protective group for an amino group, and Y rep- 
resents a halogen atom or a hydroxyl group) 

[0032] An a -amino acid derivative [IV] having a protective group W on the amino group can be synthesized from a 
known a -amino acid or an a-amino acid obtainable based on a known process. As the protective group W of the amino 
group of the compound represented by [IV], any one can be used, without being particularly limited, so long as it acts 

30 as a protective group in the step (a) of the above formulae and can readily be removed according to the step (b). Such 
protective groups can appropriately be selected by one skilled in the art, for example according to the method described 
in T.W. Green and P.G.M. Wuts, "Protective Groups in Organic Synthesis** , 1991, and include, for example Boc group 
(tert-butoxycarbonyl group), Fmoc group (fluorenylmethyloxycarbonyl group), Bn group (benzyl group), Z group (ben- 
zyloxycarbonyl group), Alloc group (allyloxycarbonyl group), etc. Introduction of Boc group can, for example, be carried 

35 out by making Boc 2 0 acting in the presence of a base such as triethylamine, and introduction of Z group can, for 
example, be carried out by making benzyl chloroformate acting in the presence of a base such as sodium hydroxide. 
The step (a) is a dehydration condensation reaction between a compound [IV] having a carboxyl group and a tetrahy- 
droisoquinoline compound [V]. In the reaction, the compound [V] is used preferably in an amount of 0.8 to 1.2 equiv- 
alents per I equivalent of the compound [IV]. The dehydration condensation reaction can be carried out by a conven- 

40 tional amide formation reaction, for example according to the processes described in "Pepuchido Gosei no Kiso to 
Jikken" (Foundations and Experiments of Peptide Syntheses) (Nobuo IZUMIYA et at., Maruzen, 1983), etc. Namely, 
the reaction can be carried out using a well-known condensing agent, or by an active ester method, a mixed acid 
anhydride method, an acid chloride method, a carbodiimide method or the like utilizable by one skilled in the art. More 
specifically, as such amide forming reagents, there can, for example, be used dicyclohexylcarbodiimide, 1-ethoxycar- 

45 bonyl-2-ethoxy-1 ,2-dihydroquinoline, 1-cyclohexyl-3-(2-morpholinylethyl)carbodiimide, N,N-carbonyldiimidazole, 
diphenylphosphoric acid azide, 2-ch!oro-1 ,3-dimethyl-2-imidazolium chloride, bromotri pyrrol id ino-phosphonium hex- 
afluorophosphate (PyBrop), diethyl cyahophosphate, 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride, 
etc. The amide forming reagent is usually used in an amount of 1 to 5 equivalents, preferably 1 to 2 equivalents per 1 
equivalent of the compound [IV]. 

so [0033] The amide bond forming reaction can also be carried out by condensing the compound [IV] with addition of 
a phenol such as, for example, 2,4,5-trichlorophenol, pentachlorophenol, pentafluorophenol, 2-nitrophenol or 4-nitro- 
phenol, or an N-hydroxy derivative such as, for example, N-hydrosuccinimide, 1-hydroxybenzotriazole, N-hydroxyp- 
iperidine or N-hydroxy- 5-norbornene-2,3-dicarbodiimide, and further with addition of dicyclohexylcarbodiimide, 1-ethyl- 
3-(3-dimethylaminopropyl)-carbodiimide hydrochloride or the like, to convert the compound [IV] to an active ester, and 

55 then reacting the active ester with the compound [V]. The phenol or N-hydroxy derivative is used usually in an amount 
of 1 to 3 equivalents per 1 equivalent of the compound [IV]. Dicyclohexylcarbodiimide or 1-ethyl-3-(3-dimethylamino- 
propyl)-carbodiimide hydrochloride or the like is used usually in an amount of 1 to 3 equivalents per 1 equivalent of 
the compound [IV]. The condensation reaction can, if necessary, be accelerated by adding an organic base, for example 
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a tertiary amine such as triethylamine, pyridine or N-methylpiperidine. Such a reaction accelerator is used usually in 
an amount of 1 to 3 equivalents per 1 equivalent of the compound [IV]. In addition to the above organic base, in the 
condensation reaction, it is usually possible to use a catalytic amount of 4-(N,N-dimethylamino)pyridine, 4-pyrroIidi- 
nopyrrolidine or the like. For making the reaction proceed efficiently, it is also possible to use a quaternary ammonium 
salt such as tetrabutylammonium chloride or benzyltriethylammonium chloride, or the like usually in an amount of 0.1 
to 1 equivalent per 1 equivalent of the compound [IV]. There is no particular limitation about the reaction temperature 
and reaction time, but the reaction is carried out at a reaction temperature of the order of -20 to 50 °C, preferably 0 to 
20 °C for a time of the order of 1 to 1 5 hours, preferably 1 to 5 hours. The thus obtained tetrahydroisoquinoline derivative 
[VI] can be isolated and purified, according to conventional methods, by known separation and purification means such 
as, for example, concentration, concentration under reduced pressure, crystallization, solvent extraction, reprecipita- 
tion, chromatography, etc. After the condensation, the protective group W is removed according to the step (b), and 
the reaction conditions of this step can appropriately be selected by one skilled in the art, depending on the kinds and 
properties of the protective groups used. As methods of removal of the protective groups, methods known per se or 
methods based on them can be used. For example, when Z group or the like is used as the protective group, it can 
readily be removed by hydrogenolyzing the compound [VI] using an appropriate catalytic hydrogenation catalyst, and 
when Boc group is used as the protective group, it can readily be removed by treating the compound [VI] with an acid 
such as hydrochloric acid or trifluoroacetic acid. 

[0034] The step (c) is a step of condensing the amine compound, and a compound [l-a] of the invention can be 
obtained by the same condensation method as described in the above step (a). The thus obtained compound [l-a] of 
the invention can be isolated and purified, according to conventional methods, by known separation and purification 
means such as, for example, concentration, concentration under reduced pressure, crystallization, solvent extraction, 
reprecipitation, chromatography, etc. The reaction solvents used in the condensation reactions of the above step (a) 
and step (c) are not particularly limited so long as it does not badly influence the reaction, but inert solvents are preferred. 
As such solvents, there can, for example, be mentioned halogenated hydrocarbons such as dichloromethane and 
chloroform, ethers such as ether and tetrahydrofuran, amides such as dimethylformamide and dimethylacetamide, 
nitriles such as acetonitrile and propiononitrile, and mexed solvents thereof. 

[0035] A compound [l-a] of the invention can also be prepared, for example by the following process. 



30 



35 



40 



45 




(wherein, T represents a protective group for a carboxyl group, and the other symbols have the same meanings as 
defined above) 

[0036] The amino acid derivative [IV] used in the step (d) can be synthesized according to a known method or a 
method based on it. As the protective group T for the carboxyl group shown in [IV], any protective group can be used, 
without being particularly limited, so long as it acts as a protective group in the step (d) of the above formulae and can 
readily be removed according to the step (e). Such protective groups can appropriately be selected by one skilled in 
the art, for example according to the method described in the aforementioned Protective Groups in Organic Synthesis, 
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1991, and include, for example alkyl groups such as a methyl group, an ethyl group and a tert-butyl group, alkenyl 
groups such as ah ally! group, aralkyl groups such as a benzyl group and a p-methoxybenzyl group, etc. The step (d) 
is an amide bond formation reaction, and can be carried out using the same method as in the above step (a) or a 
method based on it. After the amide bond formation reaction, the protective group T is removed according to the step 
5 (e). The step (0 is an amide bond formation reaction, and can be carried out by the same method as in the above step 
(a) or a method based on it. The thus obtained tetrahydroisoquinoline derivative [l-a] can be isolated and purified, 
according to conventional methods, by known separation and purification means such as, for example, concentration, 
concentration under reduced pressure, crystallization, solvent extraction, re precipitation, chromatography, etc. 
[0037] A compound [l-bj of the invention can, for example, be synthesized by the following process or the like. 

10 




[VII] [»-« 

40 



(wherein, p represents an integer of 0 to 2, and the other symbols have the same meanings as defined above) 
[0038] In the step (g), a compound [VII] obtained in the above steps (a) and (b) is subjected to reductive alkylation 

45 using an aldehyde compound [IX] to prepare a compound [l-b], a compound of the invention. This reductive alkylation 
reaction can be carried out according to a known method, and is carried out by reacting the compound [VII] having an 
amino group with the aldehyde compound [IX], and treating the resulting imine, as such or after isolation, with a reducing 
agent. In the reaction, the aldehyde compound [IX] is used in an amount of usually 0.5 to 3 equivalents, preferably 0.8 
to 1.2 equivalents per 1 equivalent of the compound [VII]. As the reducing agent used, there can, for example, be 

50 mentioned alkali metal borohydrides such as sodium borohydride, lithium borohydride and sodium triacetoxyborohy- 
dride. The reducing agent is used in an amount of usually 1 to 10 equivalents, preferably 1 to 4 equivalents per 1 
equivalent of the compound [VII]. As a solvent used in the reaction, an organic solvent not badly influencing the reaction 
is used, and such organic solvent includes halogenated hydrocarbons such as dichloromethane and chloroform, ethers 
such as diethyl ether, tert-butyl methyl ether and tetrahydrofuran, amides such as dimethylformamide and dimethyla- 

55 cetamide, nitriles such as acetonitrile and propiononitrile, alcohols such as methanol, ethanol and propanol, aromatic 
hydrocarbons such as benzene, toluene and xylene and mixed solvents thereof. There is no particular limitation about 
the reaction temperature and reaction time, but the reaction is carried out at a reaction temperature of -60 to 50 °C, 
preferably -20 to 20 °C for 1 to 40 hours, preferably 1 to 10 hours. The thus obtained tetrahydroisoquinoline derivative 
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[l-b] as a compound of the invention can be isolated and purified, according to conventional methods, by known sep- 
aration and purification means such as, for example, concentration, concentration under reduced pressure, crystalli- 
zation, solvent extraction, reprecipitation, chromatography, etc. 

[0039] A compound [l-b] of the invention can also be prepared, for example by the following process. 



10 



15 



20 



25 




(wherein, p represents an integer of 0 to 2, and the other symbols have the same meanings as defined above) 
[0040] In the step (h), the compound [IV] is condensed with an aldehyde compound [IX] by reductive alkylation 
reaction, then in the step (i), the protective group of the carboxyl group is removed, and further in the step (j), an amide 
bond formation reaction is carried out to prepare a compound [X]. These steps can be carried out according to the 
above-mentioned method or a method based on it. The thus obtained tetrahydroisoquinoline derivative [l-b] as a com- 
pound of the invention can be isolated and purified, according to conventional methods, by known separation and 
purification means such as, for example, concentration, concentration under reduced pressure, crystallization, solvent 
extraction, reprecipitation, chromatography, etc. 

[0041] A compound [l-cj of the invention can be prepared by the following process. 
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(wherein, hal represents a halogen atom, Y represents a halogen atom or a hydroxyl group, and the other symbols 

25 have the same meanings as defined above) 

[0042] In the step (k), a tetrahydroisoquinoline derivative [V] is condensed with an a-halocarboxylic acid derivative 
[XI] to prepare an amide derivative [XII]. This step can be carried out using the same process as in the aforementioned 
amide bond formation reaction or a process based on it, and a solvent to be used is not particularly limited so long as 
it does not badly influencethe reaction, and solvents used in the aforementioned amide bond formation reaction can 

30 be used. 

[0043] In the step (1), the obtained amide derivative [XII] is reacted with a compound Ar-XH, if necessary using a 
base, to prepare a compound [l-c], of the invention. As the base, sodium hydride, potassium hydride, sodium amide 
or the like is used, and the use amount of such a base is usually 1 to 10 equivalents, preferably 1 to 3 equivalents per 
1 equivalent of the compound [XII], A solvent to be used in the step (1 ) is not particularly limited so long as it does not 
35 badly influence the reaction, but is preferably an inert solvent, and the solvent used in the above step (k) can be used. 
There is no particular limitation about the reaction temperature and reaction time, but it is preferred that the reaction 
is carried out at a reaction temperature of around room temperature for 1 to 40 hours, preferably 1 to 10 hours. The 
thus obtained tetrahydroisoquinoline derivative [l-c] can be isolated and purified, according to conventional methods, 
by known separation and purification means such as, for example, concentration, concentration under reduced pres- 
to sure, crystallization, solvent extraction, reprecipitation, chromatography, etc. 

[0044] A compound [l-c] of the invention can also be prepared by the following process. 



45 



50 



55 
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(wherein, each symbol has the same meaning as defined above) 

[0045] In the step (m), an oc-halocarboxylic acid derivative[XI'] is reacted with a compound Ar-XH, then in the step 
(n), the protective group of the carboxyl group is removed, and further in the step (o), an amide bond formation reaction 
is carried out to synthesize a compound [l-c] of the invention. Each of these steps can be carried out by the aforemen- 
tioned process or a process based on it. The thus obtained tetrahydroisoquinoiine derivative [l-c], a compound of the 
invention, can be isolated and purified, according to conventional methods, by known separation and purification means 
such as, for example, concentration, concentration under reduced pressure, crystallization, solvent extraction, repre- 
cipitation, chromatography, etc. 

[0046] Further, compounds [l-d], [l-e] and [l-f], etc., compounds of the invention, included in the above [l-c] can also 
be prepared by the following process. 
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40 



50 



55 



(wherein, each symbol has the same meaning as defined above) 

[0047] In the step (p), the amine derivative [VII] obtained by the above steps (a) and (b) is reacted with an o-halon- 
itrobenzene in the presence of a base to carry out condensation reaction. It is preferred that hal is a fluorine atom. As 
the base to be used, there can, for example, be mentioned sodium hydroxide, potassium hydroxide, alkali metal salts 
such as potassium carbonate, sodium carbonate and sodium bicarbonate, amines such as pyridine, triethylamine and 
N,N-dimethylaniline, metal hydrides such as sodium hydride and potassium hydride, etc. Such a base is used in an 
amount of usually 1 to 10 equivalents, preferably 1 to 3 equivalents per 1 equivalent of the compound [VII]. A reaction 
solvent used in the step (p) is not particularly limited so long as it does not badly influence the reaction, but an inert 
solvent is preferred, and as the solvent, a solvent used in the step (c), etc. can be used. There is no particular limitation 
about the reaction temperature and reaction time, but the reaction is carried out at a reaction temperature of the order 
of room temperature to 200°C, preferably 20 to 100°C for a time of the order of 1 to 20 hours, preferably 1 to 5 hours. 
In the step (q), the nitrobenzene derivative [l-d] is reduced to give the aniline derivative [l-e]. The reduction reaction of 
the step (q) is carried out according to a reaction well known by one skilled in the art, for example by a method using 
a metal such as iron or tin, a method using a phosphine such as triphenylphosphine, or by catalytic hydrogenation 
reduction. The reducing agent is used in an amount of usually 1 to 50 equivalents, preferably 1 to 10 equivalents per 
I equivalent of the compound [l-d]. A reaction solvent used in the step (q) is not particularly limited so long as it does 
not badly influencing the reaction, and there can, for example,. be used halogenated hydrocarbons such as dichlo- 
romethane and chloroform, ethers such as diethyl ether, tert-butyl methyl ether and tetrahydrofuran, amides such as 
dimethylformamide and dimethylacetamide, sulfoxides such as dimethyl sulfoxide, nitriles such as acetonitrile, alcohols 
such as methanol, ethanol and propanol, aromatic hydrocarbons such as benzene, toluene and xylene, water and 
mixed solvents thereof. There is no particular limitation about the reaction temperature and reaction time, but the 
reaction is carried out at a reaction temperature of the order of -10 to 100 °C, preferably 0 to 50 °C for a time of the 
order of 1 to 20 hours, preferably 1 to 5 hours. In the step (r), the resulting aniline derivative [l-e] is subjected to a 
deamination reaction via a diazonium cation according to a known method or a method based thereon to give the 
compound [l-f]. 

[0048] The compounds [l-d], [l-e] and [l-f], compounds of the invention, obtained in the above steps (p), (q) and (r) 
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can be isolated and purified, according to conventional methods, by known separation and purification means such 
as, for example, concentration, concentration under reduced pressure, crystallization, solvent extraction, reprecipita- 
tion, chromatography, etc. 

[0049] In each of the above formulae, depending on substituent(s) which R 5 and Ar have, there arise cases where 

5 protection and removal of the protective group(s) get necessary. For example, when R 5 is an aralkyl group, as substit- 
uents requiring protection, a hydroxyl group, a carboxyl group, an amino group, a lower alkylamino group, etc., and 
when a hydroxyl group is used, as its protective groups, there can, for example, be used a lower alkyl group, a phenyl 
group, a benzyl group, a lower alkylcarbonyl group, a benzyloxycarbonyl group, a silyl group, etc. Protection and re- 
moval of the protective group on each substituent can be carried out according to methods described in the aforemen- 

10 tioned T.W.Green and P.G.M.Wuts, Protective Groups in Organic Synthesis, 1991 , etc. 

[0050] It goes without saying that the reaction condition, reagents, etc. in the reaction of each step mentioned above 
can appropriately be changed. Further, the reaction of each step can be carried out in the presence of a solvent or in 
the absence of a solvent, depending on the property of the reaction and the kind of reagents. When a solvent is used, 
there is no particularl limitation about the solvent so long as it does not badly influencing the reaction and dissolves 

15 the starting compound in some extent, and there can, for example, be used aliphatic hydrocarbons such as hexane 
and heptane, aromatic hydrocarbons such as benzene, toluene and xylene, halogenated hydrocarbons such as dichlo- 
romethane, chloroform, carbon tetrachloride and dichloroethane, esters such as ethyl acetate.ethyl formate and propyl 
acetate, ethers such as diethyl ether, diisopropyl ether, dioxane and tetrahydrofuran, alcohols such as methanol, eth- 
anol, n-propanol isopropanol, ketones such as acetone and methyl ethyl ketone, nitriles such as acetonitrile and pro- 

20 piononitrile, amides such as dimethylformamide and dimethylacetamide, sulfoxides such as dimethyl sulfoxide, etc. 
[0051] Next, an orexin receptor antagonistic action which the compounds of the invention represented by the general 
formula [I] show, and a test method for it are set forth below. 

[0052] It was demonstrated by an inhibition test of the increase in intracellular calcium concentration due to orexin 
shown below that the compounds of the invention represented by the general formula [I] have an excellent OX 2 receptor 
25 antagonistic action. 

(Test method) 

[0053] A cDNA sequence encoding human orexin OX-, receptor or OX 2 receptor (see GenBank, accession number 
30 AF 041 243 and AF 041245) was cloned into the EcoRV-EcoRI site of a mamal expressed plasmid vector pIRESIneo 
(made by Clontech Laboratories, Inc.) and the Pm1l-Xbal site of a mamal expressed plasmid vector pEF/myc/cyto 
(made by Invitrogen Corp.). The resulting vectors were respectively transfected into Chinese hamster's ovarian cells 
CHO-K1 (Americam Type Culture Collection, ATCC number CCL-61). Then, cells having resistance to 2 mg/ml of 
Geneticin (G418, made by Life Technologies, Inc.) were selected to obtain a cell line stably expressing a human 
35 receptor and a cell line stably expressing a human OX 2 receptor. The OX 1 receptor or OX 2 receptor stably expressing 
cells were made to take up fluo-3, AM (made by Molecualr Probes Inc.), a fluorescent indicator of calcium concentration, 
and then 0.3 nM of orexin A was added to a suspension of the cells in an assay buffer (Hank's equilibrium salt solution 
adjusted to pH 7.4 and containing 20 mM HEPES, 0.5 % bovine serum albumin and 2.5 mM probenecid), and the 
change of the intracellular calcium concentration was measured with time lapse using FLIPR (Fluorometric Imaging 
40 Plate Reader, made by Molecular Devices Corp.). The effect of a test compound influencing the increase in the intra- 
cellular calcium concentration was assayed by adding the test compound in various concentrations to the assay solu- 
tions, 5 minutes before the addition of orexin A, and the 50 % inhibition concentration (IC 5o value) of the test compound 
against the increase in intracellular calcium concentration caused by the addition of 0.3 nM orexin A was determined 
(Table 1). 

45 

Table 1 



Antagonistic action on orexin receptors 




50% Inhibition concentration (u. M) 


Test compound No. 


OX.J receptor 


OX 2 receptor 


4 


5.3 


0.031 


6 


24 


0.110 


8 


17 


0.049 


23 


4.4 


0.140 
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(Test compound No. means the compound number in each example) 

[0054] As shown above, the compounds of the invention strongly inhibited, at a 50 % inhibition concentration of the 
order of 10* 6 to 10~ 7 M, the increase in intracellular calcium concentration due to orexin A in the cells expressing an 
5 OX 2 receptor. On the other hand, the 50 % inhibition concentrations of the compounds of the invention against the 
increase in intracellular calcium concentration in the OX 1 receptor expressing cells were 30 to more than 300 times 
higher than that in the OX 3 receptor expressing cells. Thus, it was revealed that the action of the compounds of the 
invention is OX 3 receptor-selective. 

[0055] Solid pharmaceutical preparations such as tablets, capsules, granules and powders can be prepared using 
10 compounds of the invention alone, but can also be prepared using suitable additives. As such additives, there can be 
mentioned conventional additives, for example, sugars such as lactose and glucose, starches from com, wheat, rice 
or the like, fatty acids such as stearic acid, inorganic salts such as magnesium aluminate and anhydrous calcium 
phosphate, synthetic macromoiecules such as polyvinylpyrrolidone and polyalkylene glycols, fatty acid salts such as 
calcium stearate and magnesium stearate, alcohols such as stearyl alcohol and benzyl alcohol, synthetic cellulose 
15 derivatives such as methylcellulose, carboxymethylcellulose, ethylcellulose and hydroxypropyl methyl cellulose, and 
further, water, gelatin, talc, vegetable oils, gum arabic, etc. These solid pharmaceutical preparations such as tablets, 
capsules, granules and powders can contain, generally 0.1 to 100 % by weight, preferably 5 to 1 00 % by weight of the 
active ingredient. 

[0056] Liquid pharmaceutical preparations can be prepared as forms of suspensions, syrups, injections, etc. using 
20 suitable additives usually used in liquid pharmaceutical preparations, such as water, alcohols or vegetable oils including 
soybean oil, peanut oil and sesame oil. Particularly, as solvents suitable when the liquid pharmaceutical preparations 
are parenterally administered by intramuscular injection, intravenous injection or subcutaneous injection, there can, 
for example, be mentioned distilled water for injection, aqueous lidocaine hydrochloride solution (for intramuscular 
injection), physiological saline, aqueous glucose solution, ethanol, liquids for intravenous injection (e.g., aqueous so- 
25 lutions of citric acid, sodium citrate, etc.), electrolyte solutions (e.g., for intravenous injection by drip, for intravenous 
injection), etc., or their mixed solutions. These injections can be in the form of previously prepared solutions, or in the 
form of powder with/without suitable additives which powder is dissolved when used. These injections contain usually 
0.1 to 10 % by weitht, preferably 1 to 5 % by weight of an active ingredient. The liquid preparations such as suspensions 
and syrups for oral administration contain 0.5 to 10 % by weitht of an active ingredient. 
30 [0057] It should be noted that the actually preferred dose of the compounds of the invention is varied depending on 
the symptoms, ages, the distinction of sex of patients, kinds of compounds used, compositions prepared, etc. For 
example, the dose of each compound per day and per one adult is 1 0 to 500 mg in the case of oral administration, and 
10 to 100 mg in the case of parenteral administration. The frequency of administration is varied depending on admin- 
istration methods and symptoms, but 1 to 5 times. 

35 

Best Mode for Carrying Out the Invention 

[0058] The invention is further specifically described below according to examples, but the invention should not be 
limited only to these examples. 
40 [0059] The meaning of abbreviations in nuclear magnetic resonance spectra are shown below; 

s: singlet, d: doublet, dd: double doublet, t: triplet, m: multiplet, br: broad, 
J: coupling constant, Hz: hertz 

45 [0060] Preparation processes of starting compounds being used for preparation of compounds of the invention are 
shown below as reference examples. 

Reference example 1 2-(Tert-butoxycarbonylamino)-3,3-dimethylbutanoic acid 

50 [0061] Triethylamine (3.5 ml, 25.1 mmol) and di-tert-butyl dicarbonate (2.18 g, 9.99 mmol) were added into a DMF 
(10 ml) suspension of 2-amino-3,3-dimethylbutanoic acid (1.01 g, 7.72 mmol), and the mixture was stirred at room 
temperature for 15 hours. The mixture was concentrated under reduced pressure, the residue was dissolved in ethyl 
acetate (50 ml), and the solution was extracted with saturated aqueous sodium bicarbonate solution (50 ml x 3). 6 N 
hydrochloric acid was added to the collected aqueous layer, and the mixture was, after adjustment to pH 3, extracted 

55 with chloroform (50 ml x 3). The collected chloroform layer was dried over anhydrous magnesium sulfate, and filtered. 
The filtrate was concentrated under reduced pressure to obtain a colorless oily substance (1.95 g). 
1 H NMR(300MHz,CDCI 3 ) 5 ppm: 1.03(s,9H), 1.42(s,9H), 4.21(d,1H,J=10.0Hz), 5.34(d,1H,J=10.0Hz) 
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Reference example 2 (2S)~2-(tert-butoxycarbonylamino)-3,3-dimethylbutanoic acid 

[0062] The captioned compound was obtained from (2S)-2-amino-3,3-dimethylbutanoic acid in the same manner as 
in Reference example 1 . 

Reference example 3 (2R)-2-(tert-butoxycarbonylamino)~3,3>dimethylbutanoic acid 

[0063] The captioned compound was obtained from (2R)-2-amino-3,3-dimethylbutanoic acid in the same manner as 
in Reference example 1 . 

Reference example 4 N-^ej-dimethox.l^.S^-tetrahydroisoquinolin^-yD^-oxo^l^ - tert-butyl)ethyl](tert-butoxy) 
carboxyamide 

[0064] 2-Tert-butoxycarbonylamino-3,3-dimethylbutanoic acid (1.95 g, 8.43 mmol) obtained in Reference example 
1 was added to a dichloromethane (30 ml) suspension of 6,7-dimethoxy-1,2,3,4-tetrahydroisoquinoline hydrochloride 
(1.82 g, 7.92 mmol), and the mixture was stirred for 5 minutes. Diisopropylethylamine (4.1 ml, 23.54 mmol), bromot- 
rispyrrolidinophosphonium hexafluorophosphate (PyBrop, 3.6 g, 7.72 mmol) and 4-(N,N-dimethylamino)pyridine (102 
mg, 0.84 mmol) were added to the mixture, and the mixture was stirred at room temperature for 15 hours. The reaction 
solution was diluted with chloroform (50 ml), washed with water (50 ml), 1 N hydrochloric acid (50 ml) and 1 N aqueous 
sodium hydroxide solution (50 ml), and dried over anhydrous magnesium sulfate. The insoluble matter was filterd off 
and the filtrate was concentrated. The residue was purified by silica gel column chromatography using a mixed solvent 
of ethyl acetate and hexane (1:1) as an eluent to obtain the captioned compound (3.43 g, 100 %) as a colorless oily 
substance. 

1 H NMR(300MHz,CDCI 3 ) 5 ppm: 0.96and0.99(s each,9H), 1.43(s,9H), 2.72-2.93(m,2H), 3.53-4.03(m,8H), 4.48-4.85 
(m,3H), 5.30-5.45(m,1H), 6.61and6.62(s each,2H) 

Reference example 5 N-(2S)-[2-(tert-butoxycarbonylamino)-3,3-dimethylbutyryl]-6,7-dimethoxy- 
1 ,2,3,4-tetrahydroisoquinoline 

[0065] The captioned compound was obtained in the same manner as in Reference example 4 from (2S)-2-tert- 
butoxycarbonylamino-3,3-dimethylbutanoic acid obtained in Reference example 2. 

Reference example 6 N-(2R)-[2-(tert-butoxycarbonylamino)-3,3-dimethylbutyryl]-6,7-dimethoxy- 
1 ,2,3,4-tetrahydroisoquinoline 

[0066] The captioned compound was obtained in the same manner as in Reference example 4 from (2R)-2-tert- 
butoxycarbonylamino-3,3-dimethylbutanoic acid obtained in Reference example 3. 

Reference example 7 N-(2-amino-3,3-dimethytbutyryl)-6,7-dimethoxy 1 ,2,3,4-tetrahydroisoquinoline hydrochloride 

[0067] N-[2-(tert-butoxycarbonyl)amino-3,3-dimethylbutyryl]-6,7-dimethoxy-1 ,2,3,4-tetrahydroisoquinoline (3.43 g) 
obtained in Reference example 4 was dissolved in a 4 M hydrogen chloride-ethyl acetate solution (150 ml), and the 
solution was stirred at room temperature for 1 0 hours. The reaction solution was concentrated under reduced pressure, 
and the residue was suspended in a diethyl ether (500 ml) solution. The resulting pale yellow powder was taken by 
filtration, and dried at room temperature under reduced pressure to obtain the captioned compound (1.80 g, 80 %). 
1 H NMR(300MHz,DMSO-d6) 5 ppm: 0.85and0.91(s each,9H), 2.48-2.97(m,3H), 3.25(brs,3H), 3.52-3.89(m,8H), 
4.35-4.72(m,2H), 6.70,6.72, 6.76and6.80(s each,2H) 

Reference example 8 N-[(2S)-2-amino-3,3-dimethylbutyryl]-6.7-dimethoxy-1.2.3,4-tetrahydroisoquinoline 
hydrochloride 

[0068] The captioned compound was obtained in the same manner as in Reference example 7 from N-[(2S)-2-(tert- 
butoxycarbonylamino)-3,3-dimethylbutyryl]-6,7-dimethoxy-1 ,2,3,4-tetrahydroisoquinoline obtained in Reference ex- 
ample 5. 
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Reference example 9 N-[(2R)-2-amino-3,3-dimethylbutyryl]-6,7-d^ 
hydrochloride 

[0069] The captioned compound was obtained in the same manner as in Reference example 7 from N-[(2R)-2-{tert- 
butoxycarbony1)amino-3,3-dimethylbutyryl]-6,7-dimethoxy-1 ,2,3,4-tetrahydroisoquinoline obtained in Reference ex- 
ample 6. 

Reference example 10 N-[2-(6,7-dimethoxy-1,2,3 t 4-tetrahydroisoquinolin-2-yi)-2-oxo-1 -benzylethyll(tert-butoxy) 
carboxyamide 

[0070] 6, 7-Dimethoxy-1, 2, 3,4-tetrahydroisoquinoline hydrochloride (150 mg, 0.66 mmol) was dissolved in dichlo- 
romethane (10 ml), and 2-[(tert-butoxy)carbonylamin6]-3-phenyl propionic acid (150 mg, 0.50 mmol), benzotriazol- 

1- yloxy-6-tripyrrolidinophosphonium hexafluorophosphate (PyBOP, 408 mg, 0.78 mmol), N-hydroxybenzotriazole (240 
mg, 1 .57 mmol) and diisopropylethytamine (0.41 ml, 2.35 mmol) were added, and the mixture was stirred at room 
temperature. One hour thereafter, the reaction mixture was washed successively with a saturated aqueous ammonium 
chloride solution and a saturated aqueous sodium chloride solution, dehydrated over anhydrous sodium sulfate, and 
concentrated. The residue was purified by silica gel column chromatography to obtain the captioned compound (207 
mg, 72 %) as a white solid. 

1 H NMR(300MHz,CDCI 3 ) 6 ppm: 1.42(s,9H), 2.38(brd,1H,J-27Hz), 2.68(m,2H), 2.96-3.00(m,2H), 3.16(m,1H), 3.83(s, 
3H), 3.84(s,3H), 4.38-4.70(m,2H), 4.90(m,1H), 5.47(t,1H,J=3H), 6.30-7.25(m,7H) 

Reference example 11 N-[(2S)-2-(6.7-dimethoxy-1,2,3,4-tetrah 
carboxyamide 

[0071] The captioned compound was obtained in the same manner as in Reference example 10 from (2S)-2-[(tert- 
butoxy)carbonylamino]-3-phenylpropionic acid. 

Reference example 1 2 N-[(2R)-2-(1 ,2,3,4-tetrahydroisoquinolin-2-yl)-2-oxo-l-benzylethyl1(tert-butoxy)carboxyamide 

[0072] The captioned compound was obtained in the same manner as in Reference example 10 from (2R)-2-[(tert- 
butoxy)carbonyiamino]-3-phenylpropionic acid. 

Reference example 1 3 2-Amino-1 -(6,7-dimethoxy-1 ,2,3,4-tetrahydroisoqllinolin-2-yl)-3-phenylpropan-1 -one 

[0073] N-[2-(6,7-dimethoxy-1 ,2,3,4-tetrahydroisoquinolin-2-yl)-2-oxo-1 -benzylethyl](tert-butoxy)carboxyamide (207 
mg, 0.47 mmol) obtained in Reference example 10 was dissolved in a dichloromethane solution (1 .5 ml), trifluoroacetic 
acid (1 ml) was added, and the mixture was stirred at room temperature. Four hours thereafter, the reaction mixture 
was concentrated, diluted with a chloroform solution, and washed three times with an aqueous sodium bicarbonate 
solution. The organic layer was dehydrated over sodium sulfate and concentrated to obtain the captioned compound 
(332 mg) as a yellow oily substance. 

1 H NMR(200MHz,CDCI 3 ) 6 ppm: 2.35-2.50(m,1H), 2.62-3.06(m,4H), 3.30-3.60(m,2H), 3.85(s,3H), 3.86(s,3H), 
3.90-4.10(m,2H), 4.40-4.70(m,2H), 6.39-6.61 (m,2H), 7.10-7.20(m,5H) 

Reference example 14 (25)-2-amino-1 -(1 t 2,3,4-tetrahydroisoguinolin-2-yl)-3-phenylpropan-1 -one 

[0074] The captioned compound was obtained in the same manner as in Reference example 13 from N-[(2S)- 

2- (6,7-d|methoxy-1 ,2,3,4-tetrahydroisoquinolin-2-yl)-2-oxo-1 -benzylethyl](tert-butoxy)carboxyamide obtained in Ref- 
erence example 11. 

Reference example 1 5 (2R)-2-amino-1 -(6,7-dimethoxy-1 ,2,3,4-tetrahydroisoquinolth-2-yl)-3-pheny1propan-1 -one 

[0075] The captioned compound was obtained in the same manner as in Reference example 1 3 from N-[(2R)- 
2-(6,7-dimethoxy-1,2,3,4-tetrahydroisoquinoH^^ obtained from 

Reference example 12. 

Reference example 16 1-(6,7-Dimethoxy-1 ,2,3,4-tetrahydroisoquinolin-2-yl)-3-methyl-2-bromobutan-1 -one 

[0076] Racemic body a-bromoisovaleryl chloride (327 mg, 1.64 mmol) on the market and 4-(N,N-dimethylamino) 
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pyridine (about 10 mg) were added to a pyridine (8 ml) suspension of 6,7-dimethoxy-1 ,2,3,4-tetrahydroisoquinoline 
hydrochloride (472 mg, 2.05 mmol), and the mixture was stirred at room temperature for 3 hours. The reaction solution 
was diluted with chloroform (50 ml), washed with 1 N hydrochloric acid (50 ml) and a 1 N aqueous sodium hydroxide 
solution (50 ml), dried over anhydrous magnesium sulfate, concentrated under reduced pressure, and used, without 
5 isolating and purifying the obtained gummy substance, in the reactions in Examples 27 and 28. 

Reference example 1 7 2-Benzyl-6,7,8-trimethoxy-2,3,4-trihydroisoquinolin-1-one 

[0077] 1 -Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (10.5 g, 54.68 mmol), benzylamine (6.8 g, 

10 63.46 mmol) and a catalytic amount of 4-(N,N-dimethylamino)pyridine were added to a pyridine (150 ml) solution of 
(3,4,5-trimethoxyphenyl)acetic acid (9.8 g, 43.32 mmol), and the mixture was stirred at room temperature for 10 hours. 
The mixture was concentrated under reduced pressure, and the residue was diluted with chloroform (350 ml) and 
washed with water (300 ml), 1 N hydrochloric acid (300 ml) and a 1 N aqueous sodium hydroxide solution (300 ml). 
The organic layer was dried over anhydrous magnesium sulfate, and concentrated under reduced pressure to obtain 

1$ a yellow solid. The yellow solid was dissolved in THF (350 ml), lithium alminum hydride (4.23 g, 111.5 mmol) was 
added, and the mixture was stirred at room temperature for 30 minutes and refluxed with heating for 90 minutes. The 
reaction solution was cooled to room temperature, sodium sulfate 10 hydrate (40 g) and a small amount of a saturated 
aqueous potassium fluoride solution were added, and the mixture was intensely stirred at room temperature for 30 
minutes. Magnesium sulfate (80 g) was added to the reaction mixture, the mixture was intensely stirred at room tem- 

20 perature for 15 minutes, the inorganic substance was filtered off, and the residue was sufficiently washed with ethyl 
acetate. The filtrate was concentrated under reduced pressure to obtain a brown oily substance. The oily substance 
was dissolved in chloroform, methyl chloroformate (10 ml, 129.4 mmol) and 4-(N,N-dimethylamino)pyridine (9.78 g, 
80.1 mmol) were added, and the mixture was stirred at room temperature for 1 hour. The reaction solution was washed 
with 1 N hydrochloric acid (300 ml), the aqueous layer was extracted three times with chloroform (each 100 ml), and 

25 the collected organic layer was dried over anhydrous magnesium sulfate and concentrated under reduced pressure. 
[0078] The residue was dissolved in phosphorus oxychloride (100 ml), diphosphorus pentoxide (22 g) was added, 
and the resulting suspension was refluxed with heating for 2 hours. The reaction solution was cooled to room temper- 
ature and phosphorus oxychloride was distilled off under reduced pressure. Ice was added by portions to the residue, 
and a 1 N aqueous sodium hydroxide solution was added to the mixture to neutralize it. The mixture was extracted 5 

30 times with chloroform (each 100 ml), and the collected organic layer was dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The residue was purified by silica gel column chromatography using ethyl ac- 
etate and hexane (1:3 to 3:1) as an eluent to obtain the captioned compound (8.75 g, 62 %). 

1H NMR(300MHz,CDCI 3 ) 8 ppm: 2.79(t,2H,J=7.1Hz), 3.38(t,2H,J=7.1Hz), 3.88(s,6H), 4.00(s,3H), 4.79(s,2H), 6.43(s, 
1H), 7.25-7.38(m,5H) 

35 

Reference example 18 6,7,8-Trimethoxy-1 ,2,3,4-tetrahydroisoquinoline 

[0079] Lithium aluminum hydride (2.6 g, 68.9 mmol) was added to a THF (100 ml) solution of 2-benzyl-6,7,8-trimeth- 
oxy-2,3,4-trihydroisoquinolin-1-one (8.75 g, 26.7 mmol) obtained in Reference example 17, and the mixture was stirred 

40 at room temperature for 30 minutes and refluxed with heating for 90 minutes. The reaction solution was cooled to room 
temperature, sodium sulfate 10 hydrate (26 g) and a small amount of a saturated aqueous potassium fluoride solution 
were added, and the mixture was intensely stirred at room temperature for 30 minutes. Magnesium sulfate (50 g) was 
added to the reaction mixture, the mixture was intensely stirred at room temperature for 15 minutes, the inorganic 
substance was filtered off, and the residue was sufficiently washed with ethyl acetate. The filtrate was concentrated 

« under reduced pressure to obtain a colorless oily substance. The oily substance was dissolved in ethanol (200 ml), 1 0 
% palladium-carbon catalyst (870 mg) was added, and the mixture was intensely stirred at room temperature for 10 
hours under a 1 atom hydrogen atmosphere. The palladium-carbon was filtered off, and the filtrate was concentrated 
under reduced pressure to obtain the captioned compound (6.0 g, 100 %) as a brown solid. 

1 H NMR(300MHz,CDC1 3 ) 5 ppm: 3.09(brs,2H), 3.39(brs,2H), 3.82(s,3H), 3.83(s,3H), 3.91(s,3H), 4.23(brs,2H), 6.41 
50 ( S ,1H) 

Example 1 N-[2-(N-benzoyl)amino-3,3-dimethylbutyryl]-6,7-dimethoxy-1 , 2,3,4-tetrahydroisoquinoline 

[0080] Benzoyl chloride (20 u 1, 0.172 mmol) and a catalytic amount of 4-(N,N-dimethylamino)pyridine were added 
55 to a pyridine (3 ml) solution of N-(2-amino-3, 3-d i methyl butyryl)-6,7«dimethoxy-1 ,2,3,4-tetrahydroisoquinoline hydro- 
chloride (39.8 mg, 0.130 mmol) obtained in Reference example 7, and the mixture was stirred at room temperature 
for 2 hours. The reaction solution was diluted with chloroform, and washed with 1 N hydrochloric acid (50 ml x 2). The 
organic layer was dried over anhydrous magnesium sulfate, the insoluble matter was filtered off, and the filtrated was 
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concentrated. The residue was subjected to thin layer silica gel column chromatography using ethyl acetate and hexane 
(2:1) as an eluent to obtain the captioned compound (38.5 mg, 72.1 %) as a colorless foamy substance. 
[0081] 1 H NMR(300MHz,CDCI 3 ) 6 ppm: 1.06and1.12 (s each,9H), 2.76-2.97(m,2H), 3.66-4.1 3(m,8H), 4.52-4.82(m, 
2H), 5.23and5.27(s each,1H), 6.61-6.66(m,2H), 7.41-7.53(m,3H), 7.79-7.84(m,2H) 

Example 2 N-[2-(6 t 7-dimethoxy-1 t 2,3 t 4-tetrahydroisoquinolin-2'yl)-2-oxo-1-benzylethyl](3 t 4-dimethylphenyl) 
carboxyamide 

[0082] 2-Amino-1 ~(6,7-dimethoxy-1 ,2,3,4-tetrahydroisoquinolin-2-yl)-3-phenylpropan-1-one (32 mg, 0.09 mmol) ob- 
tained in Reference example 13 was dissolved in dichloromethane (1 ml), and then diisopropylethylamine (0.059 ml, 
0.34 mmol), bromotrispyrrolidinophosphonium hexafluorophosphate (PyBrop, 57 mg, 0.12 mmol) and 3,4-dimethyl- 
benzoic acid (21 mg, 0.14 mmol) were successively added, and the mixture was stirred at room temperature. Thereafter, 
the same post-treatment as in Example 1 was carried out to obtain the captioned compound (18.6 mg, 43 %) as a 
colorless solid. 

1 H NMR(300MHz,CDC1 3 )Sppm: 2.30(s,6H), 2.70(m,1H), 3.10-3.30(m,2H), 3.55-3.80(m,1H), 3.84(s,6H), 3.99(d,1H, 
J=21Hz), 4.41-4.73(m,2H), 5.42(brs, 1H), 6.35-6.60(m,2H), 7,10-7.20(m,5H), 7.49-7.59(m,2H) 

Example 3 N-[(2R)-2-(6,7-dimethoxy-1,2,3,4-tetrahydroisoquinolin-2-yl)-2-oxo-1-benzylethyl]-benzamide 

[0083] (2R)-2-amino-1-(6,7-dimethoxy-1,2,3,4-tetrahydroisoquinolin-2-yl)-3-phenyIpropan-1-one (79 mg, 0.23 
mmol) obtained in Reference example 15 was dissolved in a dichloromethane solution (2 ml), and then triethlamine 
(0.096 ml, 0.69 mmol) and benzoyl chloride (0.04 ml, 0.35 mmol) were successively added, and the mixture was stirred 
at room temperature. Thereafter, the same post-treatment as in Example 1 was carried out to obtain the captioned 
compound (52 mg, 51 %). 

1 H NMR(200MHz,CDCI 3 ) 6 ppm: 2.35(brs,1H), 3.15(m,2H), 3.65(m,2H), 3.84(s,3H), 3.85(s,3H), 4.00(d,1H,J-24Hz), 
4.60(m,3H), 5.54(brs,1H), 6.50(m,2H), 7.20(m,4H), 7.45(m,5H), 7.80(d,3H,J=6Hz) 
[0084] The compound of Example 4 was obtained in the same manner as in Example 3. 

Example 4 N-[2-(6,7-dimethox-1,2,3,4-tetrahydroisoquinolin-2-yl)-2-oxo-1-benzylethyl](3,5-dichlorophenyl) 
carboxyamide 

[0085] 1 H NMR(200MHz,CDCI 3 ) 8 ppm: 2.71(brs,1H), 3.19(m,1H), 3.85(s,3H), 3.86(s,3H), 4.10(m,1H), 4.65(m,2H), 
5.48(m,1H), 6.55(m,2H), 7.20(m,4H), 7.49(s,1H), 7.65(s,2H) 

Example 5 N-(6,7-dimethoxy-1,2,3.4-tetrahydroisoquinolin-2-ylH2S)-(benzylamino)-3-phenylpropan-1-one 

[0086] (2S)-2-amino-1 -(6,7-dimethoxy-1,2,3,4-tetrahydroisoquinolin-2-yl)-3-phenylpropan-1-one (21 mg, 0.06 
mmol) obtained in Reference example 14 was dissolved in a dichloroethane (1 ml), and then benzaldehyde (0.01 ml, 
0.12 mmol) and sodium triacetoxyborohydride (37 mg, 0.18 mmol) were successively added, and the mixture was 
stirred at room temperature. Three hours thereafter, the mixture was washed with a saturated aqueous ammonium 
chloride solution, dehydrated with anhydrous sodium sulfate, and concentrated. The residue was purified by silica ge! 
column chromatography to obtain the captioned compound (17 mg, 63 %) as a colorless oily substance. 
1 H NMR(300MHz,CDCI 3 ) 5 ppm: 2.09(m,4H), 2.46(m,1H), 2.68(m,1H), 2.93(m,4H), 3.27(m,1H), 3.55(dd,1H, 
J=3,24Hz), 3.80(m,6H), 4.11(d,1H,J=24Hz), 4.45(d,1H,J=24Hz), 4.75(d,1 H,J=24Hz), 6.50(m,2H), 7.20(m,10H) 

Example 6 (2S)-2-(N-4-pyridytmethyi)amino-1-(6,7-dimeth^ 
-one 

[0087] 4-Pyridinecarboxyaldehyde (20 \i 1, 0.21 mmol) and sodium triacetoxyborohydride. (50 mg, 0.24 mmol) were 
added to a dichloromethane (2 ml) solution of N-^SJ-amino-S.S-dimethyibutyryll^J-dimethoxy-I^.S^-tetrahydroi- 
soquinoline hydrochloride (30 mg, 0.10 mmol) obtained in Reference example 8, and the mixture was stirred at room 
temperature for 10 hours. A 1 N aqueous sodium hydroxide solution (1 ml) was added to the reaction mixture, the 
mixture was stirred for 30 minutes, and the reaction was discontinued. The organic layer was separated and concen- 
trated under reduced pressure. The residue was purified by silica gel column chromatography using chloroform and 
methanol (30:1) as an eluent to obtain the captioned compound (19.8 mg, 48 %) as colorless crystals. 
1 H NMR(300MHz,CDCI 3 ) 8 ppm: 0.97and1.02(s each,9H), 2.61-2.90(m,2H), 3.20-3.51 (m,3H), 3.62-4.1 3(m,8H), 
4.31-4.99(m,2H), 6.40, 6.66,6.64and6.65(s each.2H), 7.09-7.32(m,2H), 8.40-8.56(m,2H) 
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Example 7 (2R)-2-(N-4-pyridylmethyl)amino-1-{6,7-dimeth^^ 
1-one 

[0088] The captioned compound was obtained in the same manner as in Example 6 using N-[(2N)-amino-3,3-dimeth- 
ylbutyryl]-6,7-dimethoxy-1 ,2,3,4-tetrahydroisoquinoline hydrochloride obtained in Reference example 9. 
[0089] The compounds of Examples 8 to 21 were obtained in the same manner as in Example 6. 

Example 8 ( 2S)-1-(6,7-dimethoxy-1 t 2 t 3,4-tetrahydroisoguino1in-2-yl)-3 , 3-dimethyl~2-((2-thiazolylmethyl)amino) 
butan-1-one 

[0090] 1 H NMR(300MHz,CDCI 3 ) 6 ppm: 0.99and1 .03(s each,9H), 2.68-2.92(m,2H), 3.32-4.02(m,1 0H), 4.08-4.1 7(m, 
1H), 4.46-4.97(m,2H), 6.51,6.61and6.63(s each,2H), 7.23and7.26(d each,1H,J=3.3Hz), 7.58and7.66(d each,1H, 
J=3.3Hz) 

Example 9 (2S)-1-(6,7-dimethoxy-l t 2,3.4-tetrahydroisoqu^^ 
1-one 

[0091] 1 H NMR(300MHz,CDCI 3 ) 5 ppm: 0.97and0.99(s each,9H), 1.60-2.11 1(m,2H), 2.25-2.40(m,1H), 2.48-3.05 
(m,6H), 3.24-3.39(m,1H), 3.52-4.01 (m,7H), 4.42-5.02(m,2H) 6.56,6.61 and6.63(s each,2H), 7.02-7.33(m,5H) 

Example 1 0 (2S)-2-(2-chloro-5-nitrobenzyl)amino-1 ~(6,7-dimethoxy-1 ,2,3,4-tetrahydroisoquinolin-2-yl)- 
3,3-dimethylbutan-1 -one 

[0092] 1 H NMR(300MHz,CDCI 3 ) 5 ppm: 1 .01 andl .05(s each,9H), 2.65-2.81 (m,2H), 3.48-4.01 (m,11H), 4.39-4.95(m, 
2H), 6.40,6.59,6.60and6.62(s each,2H), 7.36and7.47(d each, 1 H,J=8.5Hz), 7.95and8.01 (dd each,1 H,J=2.6and8.5Hz), 
8.43and8.52(d each,1H, J=2.6Hz) 

Example 11 ( 2S)-2-(2-quinolylmethyl)amino-1-(6,7-dimethoxy-1,2,3,4-tetrahydroisoguinolin-2-yl)-3,3-dimethylbute 
1-one 

[0093] 1 H NMR(300MHz,CDCI 3 ) 8 ppm: 0.96and0.99(s each,9H), 2.59-2.88(m,2H), 3.29-3.51 (m,2H), 3.67-4.18(m, 
9H), 4.33-4.89(m,2H), 6.31,6.54,6.56and6.60(seach,2H), 7.43-8.11 (m,6H) 

Example 1 2 (2S)-2-(2-(5-bromo-2-thienyl)methyl)amino-1 -(6,7-dimethoxy-1 ,2,3,4-tetrahydroisoquinolin-2-yl)- 
3,3-dimethylbutan-1-one 

[0094] 1H NMR(300MHz,CDCI 3 ) 8 ppm: 0.98and1 .01 (s each,9H), 2.68-2.91 (m,2H), 3.38-4.1 9(m, 11 H),4.41-5.00(m, 
2H), 6.22-6.87(m,4H) 

Example 13 ( 2S)-2-(2-(5-ethyl-2-furyl)methyl)amino-1-(6 < 7-dimethoxy-1,2.3,4-tetrahydroisoquinolin-2-yl)- 
3,3-dimethylbutan-1-one 

[0095] 1 H NMR(300MHz,CDCI 3 ) 8 ppm: 0.94and0.98(s each,9H), 1 .13-1 .25(m,3H), 2.51-2.68(m,2H), 2.70-2.82(m, 
2H), 3.20-4.01(m,11H), 4.48-4.92(m,2H), 5.73-6.06(m,2H), 6.53,6.61 and6.63(s each,2H) 

Example 14 (2S)-2-(2-(5-nitro-2-furyl)methylamino)-1-(6,7-dimethoxy-1,2,3,4-tetrahydroisoquinolin-2-yl)- 
3,3-dimethylbutan-1 -one 

[0096] 1 H NMR(300MHz,CDCI 3 ) 8 ppm: 0.96and1.01(s each,9H), 2.72-2.84(m,2H), 3.38-3.66(m,3H), 3.75-3.94(m, 
8H), 4.43-4.98(m,2H), 6.37and6.48(d each,1H,J=3.6Hz), 6.56,6.61 and6.62(s each,2H), 7.16and7.21(d each,1H, 
J=3.6Hz) 

Example 15 3-({[2-(6.7-dimethoxy-1,2 > 3,.4-tetrahydroisoquinolin-2-y1)-(1S)-1-(ert-buWI)-2 -oxoethyl]amino}m 
benzonitrile 

[0097] 1 H NMR(300MHz,CDCI 3 ) 8 ppm: 0.97andl.01(s each,9H), 2.51-2.90(m,2H), 3.20-3.55(m,3H), 3.64-4.10(m, 
3H), 3.85(s,3H), 3.88(s,3H), 4.33-5.01 (m,2H), 6.42-6.65(m,2H), 7.18-7.76(m,4H) 
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Example 16 ( 2S)-2-((2,4^imethoxybenzyl)aminoH^67^ 
3,3-dimethylbutan-1 -one 

[0098] 1 H NMR(300MHz,CDCI 3 ) 5 ppm: 0.95and0.99(s each,9H), 2.57-2.77(m,2H), 3 .26(d,1 H,J=8.4Hz), 3.49-3.92 
(m,16H), 4.30-4.69(m,2H), 6.19-6.62(m,4H), 7.09 and 7.22(d each, 1 H,J=8.9Hz) 

Example 17 2-(1-Methylbenzimidazol-2-ylmethyl)amino-1-(6,7-di^ 
3,3-dimethylbutan-1-one 

[0099] 1 H NMR(300MHz,CDCI 3 ) 8 ppm: 0.87and0.91(s each,9H), 2.27-3.01 (m,2H), 3.07-3.62(m,2H), 3.67-4.1 5(m, 
12H), 4.32-4.59(m,2H), 6.51,6.52,6.53and6.60(s 63^,2^,7.11-7.35^,3^, 7.46-7:67(m,1H) 

Example 18( 2S)-2-(2H-benzo[d11,3-dioxolen-5-ylmethyl)amin^ 
3,3-dimethylbutan-1 -one 

[0100] 1 H NMR(300MHz,CDCI 3 ) 8 ppm: 0.96andl.00{s each,9H), 2.67-2.89(m,2H), 3.22^3.78(m,3H), 3.79-4.16(m, 
8H), 4.39-4.95(m,2H), 5.89-5.95(m,2H), 6.43-6.91 (m,5H) 

Example 19 1-(6,7-Dimetboxyn(1 .2, 3.4-tetrahvd roisoquinoHn-2-yl)H2S)-2-f(indol-3 -yl methyl )amino]- 
3,3-dimethylbutan-1 -one 

[0101] 1 H NMR(300MHz,CDCI 3 ) 8 ppm: 0.95and1 .02(s each,9H), 2.56-2.85(m,2H), 3.36-4.1 8(m,12H), 4.23-5.36(m, 
2H), 6.32-6.84(m,2H), 7.00-7.39(m,3H), 7.64-8.05(m,2H) 

Example 20 2-[(2,4-Dimethoxypyrimidin-5-ylmethyl]amino-1-(6J-dimethoxy(1,2,3 t 4-tetrahydroisoguinolin 
3,3-dimethylbutan-1 -one 

[0102] 1 H NMR(300MHz,CDCI 3 ) 8 ppm: 0.94and0.99(s each,9H), 2.68-2.80(m,2H), 3.23-3.79(m,5H), 3.80-4.02(m, 
12H), 4.41-4.77(m,2H), 6.51,6.60and6.62(s each,2H), 8.13 and 8.19(s each,1H) 

Example 21 1-(6,7-Dimethoxy(1,2,3,4-tetrahydroisoquinolin-2-yl^ 
amino]-3,3-dimethylbutan-1-one 

[0103] 1 H NMR(300MHz,CDCI 3 ) 6 ppm: 0.91 and 0.98(s each,9H), 2.82 and 2.85(s each,6H), 2.60-2.95(m,2H), 
3.30-6.52(m,12H), 4.38-4.96(m,2H), 6.42-6.65(m,2H), 6.72-7.35(m,2H), 7.40-7.56(m,2H), 8.13-8.34(m,2H) 

Example 22 2-(Benzylamino>-1 -{6,7-dimethoxy-1 ,2,3,4-tetrahydroisoquinolin-2-yl)-3,3-dimethylbutan-1 -one 

[0104] Anhydrous potassium carbonate (120 mg), benzyl chloride (20 jj.1, 0.174 mmol) and a catalytic amount of 
potassium iodide were added to a DMF (1 ml) solution of N-(2-amino-3,3-dimethylbutyry1)-6,7-dimethoxy-1,2,3,4-tet- 
rahydroisoquinoline hydrochloride (43.2 mg, 0.141 mmol) obtained in Reference example 7, and the mixture was stirred 
at room temperature for 2 hours. The reaction solution was diluted with a 1:1 mixture (50 ml) of ethyl acetate and 
hexane, and washed with water. The organic layer was dried over anhydrous magnesium sulfate, the insoluble matter 
was filtered off, and the filtrate was concentrated under reduced pressure. The residue was subjected to silica gel 
column chromatography using ethyl acetate and hexane (2:1) as an eluent to obtain the captioned compound (33.5 
mg, 59.6 %) as a colorless foamy substance. 

[0105] The compounds of Example 23 was obtained in the same manner as in Example 22. 

Example 23 (2S)-2-(3-bromobenzylaminoH-(6,7-dimeth^^ 
1-one 

[0106] 1 H NMR(300MHz,CDCI 3 ) 8 ppm: 0.98and1 .02(s each,9H), 2.68-2.85(m,2H), 3.26-3.51 (m,3H), 3.59-4.08(m, 
8H), 4.30-4.96(m,2H), 6.43,6.61 and6.64(s each,2H), 7.01-7.50(m,4H) 

Example 24 ( 25H-(6 t 7-dimethoxy-1,2,3,4-tetrahydroi 
1-one 

[0107] Anhydrous potassium carbonate (640 mg, 4.63 mmol) and 2-fluoronitrobenzene (820 mg, 5.81 mmol) were 
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added to a dimethyl sulfoxide (100 ml) solution of N-(2-amino-3,3-dimethylbutyryl)-6,7-dimethoxy-1 ,2,3,4-tetrahydroi- 
soquinoline hydrochloride (1 .05 g, 3.42 mmol) obtained in Reference example 7, and the mixture was heated at 80°C 
for 90 minutes. The reaction mixture was cooled to room temperature, diluted with a diethyl ether solution (200 ml), 
washed with water and dried over anhydrous magnesium sulfate, and the solvent was distilled off under reduced 
5 pressure. The residue was purified by silica gel column chromatography using ethyl acetate and hexane (1:4 to 2:1) 
as an eluent to obtain the captioned compound (395 mg, 27 %) as an orange foamy substance. 
1 H NMR(300MHz,CDCI 3 ) 6 ppm: 1.14and1.16(s each,9H), 2.76 and 2.87(t each,2H,J=5.3Hz), 3.76-3.98(m,8H), 
4.46-4.81 (m,3H), 6.51 -6.79(m,3H),7.1 4-7.40 (m,1H), 8.11-8.21(m, 1H), 8.67-8.80(m,1H) 

10 Example 25 ( 2S)-2-((2-aminophenyl)amino)-1-(6,7-dimefr^ 
1-one 

[0108] Ethanol (5 ml) and a saturated aqueous ammonium chloride solution (5 ml) were added to a tetrahydrofuran 
(5 ml) solution of (2S)-1-(6,7-dimethoxy-1,2,3,4-tetrahydroisoquinolin-2-yl)-3,3-dimethyl-2-((2-nitrophenyl)amino)bu- 

15 tan-1-one (395 mg, 0.92 mmol) obtained in Example 24, and the mixture was stirred at room temperature. Water was 
added to the reaction solution until the insoluble matter was dissolved, powdery iron (6 g) was added, and the mixture 
was refluxed with heating for 2 hours. The reaction solution was cooled to room temperature, and the excessive iron 
and tinorganic salt were filtered off using Celite. The filtrate was diluted with ethyl acetate (150 ml), washed with a 1 
N aqueous sodium hydroxide solution (50 ml x 2), dried over anhydrous magnesium sulfate, and filtered. The filtrate 

20 was concentrated under reduced pressure, and the residue was purified by silica gel column chromatography using 
ethyl acetate and hexane (1:1) and then chloroform and methanol (20:1 ) as eluents to obtain the captioned compound 
(321 mg, 87 %) as a colorless foamy substance. 

1 H NMR(300MHz,CDCI 3 ) 8 ppm: 1.01and1.14(s each,9H), 2.34-2.72(m,2H), 3.84-4.1 2(m,9H), 4.42-4.80(m,2H), 
6.48-6.73(m,5H) 

25 

Example 26 (2S)-2-(phenylamino)-1-(6,7-dimethoxy-1,2,3,4-tetrahydroisoquinolin-2-yl)-3,3-dimethylbutan-1-one 

[01 09] Tetrafluoroboric acid (1 .5 ml) and an aqueous sodium nitrite solution (20 mg/0.2 ml, 0.29 mmol) were added, 
at 0°C, to a dioxane (2 ml) solution of (2S)-2-[(2-aminophenyl)amino]-1 -(6,7-dimethoxy-1 ,2,3,4-tetrahydroisoquinolin- 

30 2-yl)-3,3-dimethylbutan-1-one (100 mg, 0.25 mmol) obtained in Example 25, and the mixture was stirred at that tem- 
perature for 30 minutes. Copper (I) oxide (75 mg, 0.52 mmol) was added to the reaction solution, and the mixture was 
stirred for 30 minutes. Dioxane (2 ml) and water (10 ml) were added to the mixture, and the mixture was concentrated 
under reduced pressure. The residue was extracted twice with chloroform (each 5 ml), and the extract was dried over 
anhydrous magnesium sulfate and concentrated under reduced pressure. The residue was purified by silica gel thin 

35 layer chromatography using hexane and ethyl acetate (2:1 ) as an eluent to obtain the captioned compound (68.0 mg, 
70 %) as a green oily substance. 

1 H NMR(300MHz,CDCI 3 ) 8 ppm: 1 .20and1 .26 (s each,9H), 2.53 -2.69(m,2H), 3.35-4.06(m,9H), 4.44-4.82(m,2H), 5.80 
(d,1H,J=7.0Hz), 6.24,6.36,6.44and6.55(s each,2H), 7.19-7.42(m,2H), 7.77-8.03(m,2H) 

40 Example 27 1-(6,7-Dimethoxy-l,2,3,4-tetrahydroisoquinolin-2-yl)-3-methyl-2-(phenoxy)butan-1-one 

[0110] Phenol (50 ^ 1, 0.569 mmol) and sodium hydride (60 % in a mineral oil, 10 mg) were added to a DMF (2 ml) 
solution of 1-(6,7-dimethoxy-1,2,3,4-tetrahydroisoquinoIin-2-yl)-3-methyl-2-bromobutan-1-one (54 mg, 0.152 mmol) 
obtained in Reference example 16, and the mixture was stirred at 80 °C for 1 0 hours and cooled to room temperature. 

45 The reaction solution was diluted with ethyl acetate and hexane (1:1, 50 ml), washed with a 1 N aqueous sodium 
hydroxide solution (30 ml) and 1 N hydrochloric acid(30 ml), dried over anhydrous magnesium sulfate, and concentrated 
under reduced pressure. The residue was subjected to preparative thin layer chromatography using ethyl acetate and 
hexane (1:1) as an eluent to obtain the captioned compound (30.7 mg, 55 %) as a yellow oily substance. 
1 H NMR(300MHz,CDCI 3 ) 5 ppm: 0.97-1 .20 (m,6H), 2.1 5-2.38(m,1 H), 2.53-2.88(m,2H), 3.41-3.92(m,7H), 3.98-4.17(m, 

50 1H), 4.45-5.01 (m,3H), 6.49-6.61 (m,2H), 6.86-7.01 (m,3H), 7.18-7.29(m,2H) 

[0111] The compound of Example 28 was obtained in the same manner as in Example 27. 

Example 28 1-(6,7-Dimethoxy-1,2,3,4-tetrahydroisoquinolin-2-yl)-3-methyl-2-(phenylthio)butan-1-one 

55 [0112] 1H NMR{300MHz,DMSO-d6) 5 ppm: 0.79-1 .09(m,6H), 1.89-2.08(m,1H), 2.48-2.65(m,2H), 3.17-3.34(m,1H), 
3.42-3.78(m,8H), 4.03-4.62(m,2H), 6.58,6.63and6.70(s each,2H), 7.12-7.40(m,5H) 

[01 13] Pharmaceutical preparation examples of a compound of the invention are shown below, but pharmaceutical 
preparations of compounds of the invention are not limited thereto. 
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Pharmaceutical preparation example 1 

[0114] Ten parts of the compound of Example 4, 15 parts of heavy magnesium oxide and 75 parts of lactose are 
uniformly mixed to prepare a powdery or fine granular powder having a particle size of 500 n m or less. This powder 
5 is capsulized to obtain capsules. 

Pharmaceutical preparation example 2 

[011 5] Forty five parts of the compound of Example 4, 1 5 parts of starch, 16 parts of lactose, 21 parts of crystalline 
10 cellulose, 3 parts of polyvinyl alcohol and 30 parts of distilled water are uniformly mixed, fractured, granuled, dried, 
and then sieved to obtain granules having a diameter of 355 to 1 ,400 u. m. 

Pharmaceutical preparation example 3 

15 [0116] Granules are prepared in the same manner as in Pharmaceutical preparation example 2. Three parts of 
calcium stearate are added to 96 parts of the granules, and the mixture is compression molded to obtain tablets having 
a diameter of 1 0 mm. 

Pharmaceutical preparation example 4 

20 

[0117] Ten parts of crystalline cellulose and 3 parts of calcium stearate are added to 90 parts of granules obtained 
in the same manner as in Pharmaceutical preparation example 2, and the mixture is compression molded to obtain 
tablets having a diameter of 8 mm. Then, a suspension obtained by mixing syrup gelatin and precipitated calcium 
carbonate is added to the tablets to obtain sugar-coated tablets. 

25 

Industrial Applicability 

[0118] Compounds represented by the general formula [I] and their pharmaceutical^ acceptable salts have an an- 
tagonistic action on orexin receptors, particularly on an OX 2 receptor, one of the two subtypes of orexin receptors, and, 
30 therefore, are useful as active ingredients of drugs for treatment or prophylaxis of various diseases such as, for example, 
appetite abnormality such as bulimia or cibophobia; obesity; diabetes; dysgeusia; sleeping disorder such as insomnia 
or narcolepsy; anxiety neurosis; schizophrenia; manic-depressive psychosis; insanity; dementia; serious mental retar- 
dation; dyskinesia; ache; asthma; parkinsonism; acute heart failure; hypotension; hypertension; angina pectoris; car- 
diac infarction; and impotence. 
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Claims 



1. A compound represented by the general formula (I) 
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50 




55 



(wherein, R 1 and R 4 , each independently, represent hydrogen atoms, lower alkoxy groups or lower alkyl groups; 
R 2 and R 3 , each independently, represent lower alkoxy groups or lower alkyl groups; R 5 represents an aralkyl 
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group optionally having substituent(s) selected from the group consisting of lower alkyl group(s), lower alkoxy 
group(s), halogen atom(s), halogenated lower alkyl group(s), hydroxyl group(s), carboxyl group(s), lower alkoxy- 
carbonyl group(s), nitro group(s), amino group(s), lower alkylamino group(s), cyano group(s) and methylenedioxy 
group(s), or represents a lower alkyl group optionally having substituent(s) selected from the group consisting of 
lower alkoxy group(s), hydroxyl group(s) and halogen atom(s); R 6 represents a hydrogen atom or a lower alkyl 
group; X represents O, S or NH; m represents an integer of 0 to 3; n represents an integer of 0 or 1 ; Ar represents 
a monocyclic or bicyclic aryl or heteroaryl group optionally having substituent(s) selected from the group consisting 
of lower alkyl group(s), lower alkoxy group(s), halogen atom(s), halogenated lower alkyl group(s), hydroxyl group 
(s), carboxyl group(s), lower alkoxy carbonyl group(s), nitro group(s), amino group(s), lower alkylamino group(s), 
cyano group(s) and methylenedioxy group(s)), or a pharmaceutical^ acceptable salt thereof. 

2. The compound or pharmaceutical^ acceptable salt thereof according to claim 1 wherein R' and R 4 are hydrogen 
atoms; R 2 and R 3 are, each independently, tower alkoxy groups; R 5 is an aralkyl group optionally having substituent 
(s) selected from the group consisting of lower alkyl group(s), lower alkoxy group(s), hydroxyl group(s), nitro group 
(s), amino group(s) and halogen atom(s), or is a lower alkyl group optionally having substituent(s) selected from 
the group consisting of lower alkoxy group(s), hydroxyl group(s) and halogen atom(s); R 6 is a hydrogen atom; X 
is O, S or NH; m is an integer of 0 to 3; n is an integer of 0 or 1; Ar is a phenyl group, a naphthyl group, a furyl 
group, a thienyl group, a thiazolyl group, an isothiazolyl group, an oxazolyl group, an isoxazolyl group, a pyridinyl 
group, a pyrazolyl group, a pyrrolyl group, a pyrimidinyl group, a quinolyl group, a quinoxalinyl group, an isoquinolyl 
group, a pyrazinyl group, an indolyl group, a benzothiazolyl group or a benzimidazolyl group, each of these groups 
optionally having substituent(s) selected from the group consisting of lower alkyl group(s), lower alkoxy group(s), 
halogen atom(s), halogenated lower alkyl group(s), hydroxyl group(s), carboxyl group(s), lower alkoxycarbonyl 
group(s), nitro group(s), amino group(s), lower alkylamino group(s), cyano group(s) and methylenedioxy group(s). 

3. The compound or pharmaceutical^ acceptable salt thereof according to claim 2 wherein R 1 and R 4 are hydrogen 
atoms; R 2 and R 3 are, each independently, lower alkoxy groups; R 5 is an aralkyl group optionally having substituent 
(s) selected from the group consisting of lower alkyl group(s), lower alkoxy group(s), hydroxyl group(s), nitro group 
(s), amino group(s) and halogen atom(s), or is a lower alkyl group optionally having substituent(s) selected from 
the group consisting of lower alkoxy group(s), hydroxyl group(s) and halogen atom(s); R 6 is a hydrogen atom; X 
is O, S or NH; m is an integer of 0 or 1 ; n is an integer of 0 or 1 ; Ar is a phenyl group, a furyl group, a thienyl group, 
a thiazolyl group, an isothiazolyl group, an oxazolyl group, an isoxazolyl group, a pyridinyl group, a pyrazolyl group, 
a pyrrolyl group, a quinolyl group, a quinazolinyl group, an isoquinolyl group or a pyrazinyl group, each of these 
groups optionally having substituent(s) selected from the group consisting of lower alkyl group(s), lower alkoxy 
group(s), halogen atom(s), halogenated lower alkyl group(s), hydroxyl group(s), carboxyl group(s), lower alkoxy- 
carbonyl group(s), nitro group(s), amino group(s), lower alkylamino group(s), cyano group(s) and methylenedioxy 
group(s). 

4. The compound or pharmaceutical^ acceptable salt thereof according to any one of claims 1 to 3 wherein X is NH. 

5. The compound or pharmaceutical^ acceptable salt thereof according to any one of claims 1 to 3 wherein X is S 

6. The compound or pharmaceutical^ acceptable salt thereof according to any one of claims 1 to 3 wherein X is O. 

7. The compound or pharmaceutical^ acceptable salt thereof according to any one of claims 1 to 6 wherein A is a 
phenyl group, a furyl group, a thienyl group, a thiazolyl group, pyridinyl group, a quinolyl group or a pyrrolyl group, 
each of these groups optionally having substituent(s) selected from the group consisting of lower alkyl group(s), 
lower alkoxy group(s), halogen atom(s), halogenated lower alkyl group(s), hydroxyl group(s), carboxyl group(s), 
lower alkoxycarbonyl group(s), nitro group(s), amino group(s), lower alkylamino group(s), cyano group(s) and 
methylenedioxy group(s). 

8. The compound or pharmaceutical^ acceptable salt thereof according to any one of claims 1 to 7 wherein R 2 and 
R 3 are methoxy groups. 

9. The compound or pharmaceutical^, acceptable salt thereof according to any one of claims 1 to 8 wherein m is 0, 
and n is 1. 

10. The compound or pharmaceutical^ acceptable salt thereof according to any one of claims 1 to 8 wherein m is 1 , 
and n is 0. 
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11. The compound or pharmaceutically acceptable salt thereof according to any one of claims 1 to 10 wherein R 5 is 
a benzyl group. 

12. The compound or pharmaceutically acceptable salt thereof according to any one of claims 1 to 10 wherein R 5 is 
a tert-butyl group. 

13. A pharmaceutical composition containing at least one of the compounds or pharmaceutically acceptable salts 
thereof according to any one of claims 1 to 12 as an active ingredient. 
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